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Modern refineries throughout the world choose Horton tanks 
to help them reduce evaporation losses in the handling and storage 
of petroleum products, Excessive evaporation can be costly 
here are three methods of preventing it. 

HORTONDOME ROOF . . . provides facilities for temporary stor- 
age of excess vapor caused by breathing or filling. A flexible hemis- 
pherical membrane is attached by its outer edge to the equator of 
the Hortondome. As evaporation takes place or filling occurs the 
membrane rises to make room for the increased vapor volume or 
vapor displaced by liquid. 

HORTONSPHEROID ... . a pressure container for the storage of 
volatile liquids. Distinctive of shape, the Hortonspheroid reduces 
evaporation loss by withstanding pressure changes that take place 
within the tank. 

HORTON FLOATING ROOF .. . eliminates the vapor space in a 
flat-bottom storage tank by floating directly on the liquid. There 
is no space under the roof for an air-vapor mixture to form. Horton 
Floating Roofs are available in three types . . . Double-Deck, 
Pontoon, and Pan, 


Complete information about the above Horton structures, or 
any others, may be had by writing our nearest office. 


Top: A 60-ft. diam. by 40-ft. 
storage tank with a 38-ft. 
diam. Hortondome Roof. It is 
interconnected with other 
fixed roof tanks to store their 
displaced vapor also. All are 
used to store gasoline, 


Center: A 12,000-bbl. Horton- 
spheroid for storing volatile 
petroleum products under 
high pressure. Hortonspher- 
oids are available in standard 
capacities from 2,000 bbls. to 
120,000 bbls. 


Bottom: 120,000 bbl. Horton 
Floating Roof tank built by 
Chicago Bridge & Iron Com- inn 
pany at a Petroleum Refinery saa 
in Louisiana. 
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CHICAGO BRIDGE &« IRON COMPANY 


Chicago ©* Houston © Tulso © Son Francisco © Birmingham © Atlanta © Cleveland © Philadelphia © Los Angeles © Boston © Seattle © Detroit «© 


Washington 
Plants: Birmingham, Chicago, Salt Lake City and Greenville, Pa., U.S.A. 


Export Office—165 Broadway Building, New York 6, N. Y., U.S.A 
REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 
Construction Metalliques de Provence, Aries-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Comprimo N.V. 21, Amstel, Amsterdam(C), Netherlands Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
¢ nia Tecnico Industrie Petroli, Rome, Italy W. P. Bryant, Edifico Abreu 402, Havana, Cuba 
Chicago Bridge & Iron Company, Ltd., Apertado 1348, Coraces, Venezuela Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194-5 704 C, Rio de Janeiro, Brazil 
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Equipped with the most modern processing ma- 
chinery and centralized controls, this great plant 
of the Continental Oil Black Co. requires only 29 
employees to produce annually 25,000,000 Ibs. 
of high abrasion furnace black, which is marketed 
by the Witco Chemical Company to the rubber 
and paint industries. Utilizing gas, oil, process 
water and emergency steam from the nearby 
Continental Oil Refinery, the plant represents in- 
dustrial planning of a high order and operating 
excellences of such a level that the highest quality 
products are produced. 

A joint operation of the Continental Carbon Co. 
and the Continental Oil Co., this new plant of 
the Continental Oil Black Co. was engineered 
and built by United Engineers & Constructors 
Inc of Philadelphia. 
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GRAVER BINS 
FOR CARBON BLACK 


AT WITCO - CONTINENTAL’S 


NEWEST OIL BLACK PLANT 
IN WESTLAKE, LOUISIANA 


Now producing high abrasion furnace black at the rate of 
25,000,000 Ibs. a year, this plant — the most modern in the 
industry — is the latest addition to the great petroleum 
and chemical installations in the Lake Charles area. 


For this plant, Graver supplied the tankage for the oil feed 
stocks to be processed and the bins to receive the finished 
product. The pair of Graver-built bins, of cone roof and cone 
bottom design, each measure 30’ in diameter by 38’ 4” high 
with a total storage capacity of 1,500,000 Ibs. of oil black. 


In view of the high standards exercised by the Continental Oil 
Black Co. in the choice of equipment, Graver is pleased to have 
supplied the process tankage for this notable installation. 


GRAVER TANK & MFG.(CO. INC. 


EAST CHICAGO, INDIANA 
NEW YORK * CHICAGO * PHILADELPHIA * WASHINGTON * DETROIT 
CINCINNATI * CATASAUQUA, PA. * HOUSTON * SAND SPRINGS, OKLA, 
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Were shipping from Texas now! 


Cars of “Ethyl” antiknock compound are now 
starting to roll out of our new Texas plant. 


In case you haven’t heard the full story of 
this new plant . . . we have just completed a 
new antiknock compound manufacturing cen- 
ter on the Houston ship channel in Texas. It’s 
the most modern plant of its kind in the world 
... the only one west of the Mississippi. 


This new plant greatly increases Ethyl’s 
manufacturing capacity, and our ability to 
serve the nation’s petroleum industry. It’s a 
completely “integrated”’ plant. All the complex 


chemicals needed to produce tetraethyllead are 
made here from raw materials such as salt, 
pig lead, petroleum gases and electricity. The 
location of the new plant was picked to be near 
these basic raw materials. 

Today, we can dispatch Ethyl fluid to you 
from any one of four shipping points: Baton 
Rouge, Louisiana; Houston, Texas; Edge Moor, 
Delaware; and Wilmington, California. Refiners 
are now, more than ever before, assured of a de- 
pendable supply of “‘Ethy!l’”’ antiknock com- 
pound delivered where and when they want it. 


ETHYL CORPORATION, New York 17, N.Y. 


Ethyl! Antiknock Ltd., in Canada 
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‘y wonder what happened to me !", said Alice 


Auce in Wonderland ate the magic 
cake and grew until she was more than nine 


feet tall. Our National bureaucracy also seems 
to have partaken of the magic cake of power. 
Bureaus in our government have grown in num- 
ber and scope until their activities now control, 
to a great extent, the lives of all individual Amer- 
icans. Department after department adds more 
and more people -- state, justice, commerce, treas- 
ury--not to mention those sprawling emergency 
born agencies of price control, N.P.A. and other 
alphabetical subdivisions. 

The number of employees of our federal, state 
and local governments continues to grow. Dur- 
ing many recent months, personnel was added 


to the federal payroll at the rate of 1,500 daily. 

What is the reason for this mushrooming? The 
Korean War? Threat of war in Europe, Southeast 
Asia, or the Middle East? Obviously not! A 
glance at the federal budget gives the answer. 
The estimated cost of all governmental functions 
for the fiscal year 1952 is in excess of 70 billions 
of dollars, an increase of 26 billions, or approx- 
imately 60% more than last year. 

When will it end? Only you, the individual 
citizen, who carries the bureaucratic load on 
his back, can stop it. It will end when enough 
patriotic men and women demand from congress 
that the Washington Wonderland start shrinking 
back to reasonable proportions. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


. a > 
>el'industry is using all its resources to produce more steel, but it needs your‘help and , 
w. ‘Turn in your scrap, through your regular sources, at the earliest possible moment 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity .., providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 
*T.M.T.D.C.C. 


Progress Through Chemistry 


THE DAVISON CORPORATION 





Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJBSILICOFLUORIDES AND FERTILIZERS 
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ELECTRIC DRIVES 


in the 


Petroleum 
Industry 
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20 h.p. and 13 h.p. G.E.C. flameproof 
motors in the treatment section of the 


refinery of Lobitos Oilfields Ltd. at 


Ellesmere Port, Cheshire. Z 
d 


The G.E.C. supplied the whole of the electrical 


equipment for an important section of this refinery. 





THE GENERAL ELECTRIC CO., LTD., OF ENGLAND, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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Here’s the lubricant you can depend on to help 
keep your pumping stations operating smoothly 
and continuously—Gulf Security Oil. It provides 
effective protection for cylinders and bearings in 
both engines and compressors. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without any appreciable change in its orig- 
inal properties. After years of operation with this 
quality lubricant, equipment shows remarkable 
freedom from cylinder wear and a minimum of 
carbon deposits on valves and rings. And because 
oil control rings are kept clean, oil consumption 
is remarkably low. 

Operators of the many units lubricated with 
Gulf Security Oil report that this quality lubri- 
cant helps thern get more operating hours between 
overhauls, and avoid unscheduled shutdowns. 
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GULF SECURITY OIL 


provides better lubrication 
for pipe line compressor units, 
helps prevent operating troubles 





For additional information on Gulf Security Oil 
and for the services of a Gulf Lubrication Engi- 
neer, get in touch with your nearest Gulf office 
today. Write, wire, or phone. 


Gulf Oil Corporation + Gulf Refining Company, 
Gulf Building, Pittsburgh 30, Pennsylvania. 





This unit is typical of Pritchard’s forward looking 

ingenuity in Design, Engineering and Construction. 

Designed to the customer’s requirements for 

replacement of an existing crude unit and for processing 
Our Single Responsibility Contract six different types of crude oil at a nominal 


capacity of 22,500 bbls. day, this unit simultaneously 
produces eight different distillate fractions 

© Design @ Field Construction ranging from light gasoline to cylinder stock! 

® Processing © Guarantees 

@ Engineering © Operating Tests 
@ Purchasing © “Turnkey” Basis 


includes: 


At the same time particular care was taken to design 
the unit for maximum accessibility to the heat 
exchanger equipment, thus facilitating handling and 
reducing “shut down” time and maintenance costs. 


For the most modern advancements in 
petroleum processing, let Pritchard engineers 
develop your next project from drawing 
board to “on stream.” 





Chemical Division 
Power Division 
Petroleum Division 
Natural Gas Division 


Dept. No. 216 908 Grand Ave., Kansas City 6, Mo. 





TULSA.» ST.LOUIS + Representatives in Principal Cities from Coast to Coust = 
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You can buy 
WORTHINGTON products 
manufactured 
in these countries... 


Cm) (me) (024) 


in the CORRESPONDING 
LOCAL —aee 


Many of the hundreds of Worthington products 
are manufactured in the countries listed above. 
This means that you can buy equipment that is 
engineered and built to Worthington high-quality 
standards in the local currency of any of these a 
countries. For complete facts on Worthington fa- 
cilities around the world, write for Bulletin WP- 
1099-B54 to Worthington Corporation, formerly 
Worthington Pump and Machinery Corporation, 

Export Dept., Harrison, N. J., U.S. A. 
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DBritain’s newest 
Refinery plants 


are insulated 


DARLINGTON | 


85/ MAG NESIA | 
Insulation 


Fawley ee 
Insulation o f three cracking nsu of three 150 ft. high 
i i steel chimneys, boilers and 
am plant. 


—— 


Insulation of Le - we ve -_ 
iona “ive rs. ad ra 





THE DARLINGTON INSULATION CO. LTD. THE CHEMICAL & INSULATING CO. LTD. 
NEWCASTLE UPON TYNE. DARLINGTON. 
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A view taken in the open before despatch. 





150ft. Mild Steel Riveted Derrick Mast photo- 
graphed in the Butterley Constructional Department 


BUTTERLEY 


THE BUTTERLEY COMPANY LTD + RIPLEY » DERBY * ENGLAND 
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LONDON OFFICE: 20 ASHLEY PLACE, VICTORIA, S.W.|I. 


Overseas Agents: Messrs. CEC/IL TRESS & CO. LTD., AFRICA HOUSE, KINGSWAY, LONDON, W.C.2 

















Roya! Sulphuric Acid Works 
Ketjen Founded 1835 
Amsterdam — The Netherlands 


are now building on their sites in Amsterdam, 


a plant for the production of 


M.S. fluid cracking catalyst 


according to the processes of 
AMERICAN CYANAMID COMPANY 
New York. 
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REGISTERED TRADE MARK 


OIL REFINERIES 


COMPLETE ACCESS 
THE MAJOR INSTALLATIONS 


: STEEL FLOORING 
" STAIRTREADS AND HANDRAILING. 
OUR PRODUCTs ARE EXPORTED ALL OVER 


THE WORLD. 
May we send you full details? 


Mii» LIONWELD, LIMITED. Ai 


ra 


PATENTEES & SOLE MANUFACTURERS, 
f MIDDLESBROUGH 
ENGLAND 


Re 
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© @ The greatest challenge to increased productivity may lie in the greater use of ourselves 


as people. It has long been the belief of the company with which I am associated that people 
are its greatest single asset. What is true of a company is also true of a nation. The machines 
of an industrial nation can be bought or otherwise acquired, but it is the skill and willingness 
of the people to use such equipment which will, in the end, be the deciding factor ee 


From a speech by Eugene Holman, President, Standard Oil Company (New Jersey 


STANDARD OIL COMPANY (NEW JERSEY) 
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One of a Series of Interest to the Petroleum industry ~ 


1952 








Du Pont Celebrates 
150th Anniversary 


Six thousand Du Pont employees with 
10 years of service or more will at- 
tend the company’s 150th Anniversa- 
ry ceremonies on July 18th at the 
site of the original powder mills along 
the historic Brandywine at Wilming- 
ton, Delaware. 

Dramatic episodes in the compa- 
ny’s history will be enacted on this 
occasion, augmented by the Du Pont 
chorus. Speakers will point out the 
broad philosophy of the company and 
the effect this philosophy had on its 
growth. Mr. Crawford Greenewalt, 
President, will speak on the future of 
the Du Pont Company, not in a ma- 
terial way, but rather in consideration 
of the problems of a large corpora- 
tion in the coming years. 











Wide Range of Movies 
Available to Oil Companies 
Through Du Pont Film Library 


To help you relate your sales promotion 
activities as closely as soaillihe to the 
individual interests of your various cus- 
tomer groups, Du Pont makes available 
to the oil companies a comprehensive 
assortment of ims. 

They cover a wide variety of subjects 
... gasoline quality, safety, automotive 
maintenance, farming and lubrication. 
There are many general interest films, 
too... on oil industry operations and 
economics, on research, on the free 
enterprise system, and even one on 
how color conditioning can improve 
working conditions and employee rela- 
tions in offices and plants. 

Not all of the films were produced by 
the Du Pont Company. Many of them 
were originally made by the U. S. Bu- 
reau of Mines, by oil companies and 
by automotive parts makers. But for 
your convenience, they are available 
through the Du Pont Film Library. 


MANY USES 


Several of the films are suitable for 
dealer training and employee educa- 
tion, as well as for sales promotion. 
And the new Du Pont movie, “Pipeline 
on Wheels,” is specially tailored to the 
oil industry’s colin relations needs. 
How can you obtain the films? Just 
write the nearest Du Pont Petroleum 
Chemicals Division district office for a 
brochure describing the films in detail 
and giving cofgplete instructions on 
how to request the films you want. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 





“PIPELINE ON WHEELS” Movie 
Wins A Top Safety Award 


Oil Executives Aided in Production of Film... 
Helped Make it an Outstanding Success 


The Petroleum Chemicals Division of the Du Pont Company was 
recently advised by the National Committee on Films for Safety that 
it had won one of the committee’s annual awards for the motion 


picture, “Pipeline on Wheels.” 


BEHIND THE SCENES—''Pipeline on Wheels" wos produced on location by profes- 
sional Hollywood directors, actors, cameramen and sound and light speciolists 








What's Your Standing 
Among Competitive 
Octane Ratings ? 


You'll find the answer to this important 
question in the July issue of Du Pont’s 
Quarterly Motor Gasoline Survey. 

The results of this survey are sched- 
uled to roll off the presses in the middle 
of July so that copies will be in refiners’ 
hands during the week of July 21st. 

This edition should be of particular 
interest to refiners and marketers 
especially since the TEL shortage has 
been alleviated and government re- 
strictions lifted. 





The film was selected as a co-winner 
of top honors in the non-theatrical gen 
eral classification for movies produced 
during 1951. It was chosen on the basis 
of its contribution to safety as well as 
for technical excellence. 


OIL MEN CONTRIBUTE 
Although “Pipeline on Wheels” was 
produced by Du Pont for the oil indus 
try, many oil men contributed to its 
success. In preparing the script 
Du Pont consulted over a hundred rep 
resentatives of the API and NPA, ex 
ecutives of individual oil companies 
automotive engineers and safety offi 
cials. Their enthusiastic cooperation 
brought forth many suggestions and 
ideas which were incorporated in the 
film. As a result, the al 
and authoritative. 
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Movie Award 


PUBLIC RELATIONS VALUE 

The main objective of this full-color 
sound movie is to help oil companies 
overcome some of the prejudice against 
operating tank trucks on public high- 
ways. Produced in Hollywood, the film 
is specially designed to show the public 
how tank trucks are built to incorpo- 
rate every possible safety feature . . . 
and how the oil companies train their 
drivers for safe highway operation. It 
also emphasizes the fact that gasoline 
tank trucks are vitally important to our 
modern motorized civilization. 

By presenting a case for the tank 
truck, it is a caleatile public relations 
tool for the oil industry. As such, it is 
suitable for oil company showings to 
municipal authorities, safety groups, 
civic organizations, state highway off- 
cials and legislative groups. 

All demonstrations shown in the pic- 
ture are authentic and filmed under the 
actual conditions described in the 
script. One of the dramatic highlights 
of the movie, for example, occurs when 
an ultra-hot gas-jet fire is built under a 
tank truck trailer loaded with gasoline. 
This demonstration provides convinc- 
ing proof that the modern tank truck 
can be subjected to a severe fire with- 
out exploding. 

The film delivers its message in the 
form of an entertaining human interest 
story. And besides filling a definite 
need in public education, the film is an 
ideal aid for training tank truck drivers 
and maintenance crews. 


AN OIL INDUSTRY EXCLUSIVE 


Shortly after “Pipeline on Wheels” was 
released for showings, the demand for 
its use exceeded all expectations. Origi- 
nally, since the movie was produced for 
the exclusive. use of the oil industry, 
50 prints were made up. But, as re- 
quests for the film came into the 
Du Pont district offices, it soon became 
apparent that this quantity was not 
enough. Today, there are 175 prints in 
circulation among oil companies 
throughout the country. 

What's more, requests for prints 
poured in from insurance companies, 
fire departments, trucking firms and 
many other interested groups. But, be- 
cause of Du Pont’s policy to distribute 
the film exclusively through oil com- 
panies, all of these requests from non- 
oil organizations were channeled to the 
oil companies—to enable them to take 
full advantage of the public relations 
value of the film. 





NEW HEAD OF EXPORT SECTION 





WALTER MEES 


Holland-born Walter Mees heads up 
the petroleum chemicals sales section 
of Du Pont’s Organic Chemicals De- 
partment. Mr. Mees’ appointment to 


this position some months ago was part 
of a substantial expansion of the Com- 
pany’s export organization handling 
such i. ml chemicals as tetraethy] 
lead, gasoline dyes and antioxidants, 
Metal Deactivator, grease stabilizers, 
lube oil additives and cetane. 

After graduating from a commercial 
and technical college in Holland, Mr. 
Mees entered business in Canada and 
abroad. In 1929 he joined the Royal 
Dutch Shell Group and passed through 
all phases of the oil industry from drill- 
ing to marketing. 

In 1935 he entered another field, but 
returned to Shell in 1945 and until 
1949 served as General Management 
Assistant with the Shell Caribbean 
Petroleum Company in Venezuela. Mr. 
Mees joined Du Pont in May 1950 and 
since that time has worked exclusively 
with petroleum chemicals products. 








New DuPont TEL Storage 
and Tank Truck Terminal 
Being Completed 
on Pacific Coast 


Within a few months, Du Pont’s new 
tetraethyl lead storage terminal at El 
Monte, California will be functioning 
full blast on behalf of the oil industry 
in Southern California. 

The terminal, complete with rail- 
road sidings for receipt of tank car 
shipments; and with weigh tank and 
storage facilities, will make all deliver- 
ies via Du Pont-owned tank trucks. 

One purpose of this is to make TEL 
more conveniently available to those 
refiners who previously had to receive 
“lead” in drums due to lack of railroad 
sidings. 

The terminal will also help insure 
an immediate emergency supply of 
tetraethyl lead to refiners whose regu- 
lar shipments may have been held up 
by local floods, or other delays en route. 
And large refiners who for any reason 
whatsoever may be in need of rush 
shipments smaller than in R. R. tank 
car lots can also benefit by the new 
tank truck delivery system. 

Further, to expedite the handling 


Petroleum 





and delivery of TEL, Du Pont-designed 
Metal-Flex hose installations are used 
in both the loading and unloading 
operations at the terminal. 


LITERATURE AVAILABLE 


Here is a partial listing of the bulletins, 
reports, booklets and aids available to 
you through your Du Pont Petroleum 
Chemicals Division district office: 
Safety for the Small Refinery — A 42- 
page book on how to set up an ef- 
fective small refinery safety pro- 
gram Serial A-2848 
Tank Talk — A 52-page, easy-to-under- 
stand safety booklet for tank-clean- 
ing crews Serial A-1134 
Stability of Present-Day Gasolines — A 
12-page paper on the value of stor- 
age tests—as compared with induc- 
tion period—for determining stability 
of modern gasolines. Serial A-3199 


cUPOD 


Better Things for Better Living| | 
... through Chemistry 
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New York, N. Y. 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) District ) Cricove, i 


Tulsa, Okla 


Petroleum Chemicals Division @ Wilmington 98, Delaware Offices: Houston, Texas 


A-3663 


Los Angeles, Calif 


Wilmington, Del. 
. . Chicago, II. 
District Tulsa, Okla. 
Laboratories: } Houston, Texes 
El Monte, Calif. 


IN CANADA: Canadion Industries Limited — Toronto, Ontario — Montreal, Quebec — Calgary, Alberto 
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A diversified team of hundreds of specialists 


—from glass blowers to organic chemists—work year in and year out at Kellogg’s 
research and development center .. . to bring forth new, more efficient methods 

of refining. In the past decade alone, from these efforts have come many worthwhile 
contributions to such modern refining techniques as Fluid catalytic cracking, 
propane decarbonizing, ethylene production, Fluid hydroforming and the Synthol 
process for liquid fuel synthesis. And this searching, testing, evaluating goes on 
endlessly . . . with emphasis for the immediate present on the more economical 
processing of the heavy end of the petroleum barrel and on new 


developments in petrochemicals. 


The M. W. Kellogg Company, 225 Broadway, New York 7, N. Y. 





"'Newallastic" bolts and studs have qualities which are absolutely 
unique. They have been tested by every known device, and heave 
been proved to be stronger and more resistant to fatigue than bolts 
or studs made by the usual method. 


Snip flay 
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Suppliers of abl types of heavy duty and ordinary vabves 
to the refineries of the Shell, Standard Oil and ather 


Coading oil firms. dpply for Oil catalogue no 480 
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It took two railroad cars to provide passenger accommodations”’ for this 
depropanizer tower—as Sun Ship workers readied it for shipment. 


Ever see a bronco at the first touch of the saddle? Ever see a gusher well 
come in? The resemblance doesn’t end with the furious first burst of 
action, even though the saddled pony stands quiet... and the stream 

of black gold pours placidly into the refinery—until man renews his 
taming process. 








Breaking a fractious horse... cracking petroleum . .. makes them both 
useful. And both tasks throw the full test of pressure on the men who 
tackle the job... and on the equipment they use. 


Tanks and towers... in fact all refinery and chemical equipment built 
at Sun Ship has been meeting the toughest tests of pressure through years 
of service. That’s to be expected. The men of Sun Ship who build it 
have shown their ability to meet and master the production pressure 
of time...and the engineering and shipping problems that go with 
the task of constructing and delivering the gigantic equipment that 
helps build a greater and stronger America. 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 
ON THE DELAWARE «+ CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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Newall’s (Regd. Brand) 
Products have been exten- 
sively used on the following 
Oil Refineries: 

Abadan, Antwerp, Aruba, 


Bahrein, Cardon, Port Jer 





ome (France), Isle of 
Grain, the new unit at 
Llandarcy, Shellhaven, etc 


ie 
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Newalls offer a range of 

Insulating Materials to 85% Magnesia and Newtempheit High Temperature 
Sections available in a wide range of sizes as required 

provide efficient and eco- 

nomic insulation for all 


temperatures from minus +, ‘ : 
300°F up to 2000°F. (C WV Cl «Y 


Newalls’ Technical Staff is available for your Insulation problems. Why not consult them ? 


NEWALLS INSULATION CO. LTO civics WASHINGTON, COUNTY DURHAM 


A MEMBER OF THE TURNER AND NEWALL ORGANISATION 
AGENTS THROUGHOUT THE WORLD 
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24 ACRES 


... With TOP QUALITY 


DROP FORGED STEEL 


VALVES, FITTINGS 
and FLANGES 


Air View of 
Henry Vogt Machine Co. 


This 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That’s 
why they’re the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 


OUR COMPLETE LINE INCLUDES 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves * Ells, Tees 
and Crosses © Couplings * Bushings 
Plugs * Unions © Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
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ENGINEERING INTEGRITY 


@ Wherever oil is refined—here in America 


and in the far places of the world—oil men 
recognize the McKee name as a symbol of 


engineering integrity. 


Refiners know McKee as a source of sound, 
practical engineering that comes only from long 
experience and thorough, up-to-date knowledge. 


They know the conservative business methods 


which have always characterized this company’s 
activities. They know McKee as an organization 
with the scope and resources to undertake any re- 
finery project, large or small, and carry it through 


to completion with efficiency and integrity. 


That's why so many refiners use McKee 
design, engineering and construction services 
again and again. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 


PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 
= erm 


Arthur G. McKee & Company + Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20,N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D.C. © England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd. 

District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma. 
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NO OTHER 
MOTOR OIL CAN MATCH 
THIS RECORD 


Here are just a few 
Mobiloil “firsts” 
during last half-century 





FIRST, FOREMOST 


AND 


LARGEST SELLER 


ARG ara 0 ih es 
es en a 
5 aie 


ale 








won 1915 Indianapolis race—also set 
record for 800-mile run in 120°F heat! 


L 
4 


ra 


AB JENKINS—This 69-year-old racer 
recently set 26 new world and U.S. 
marks in one day—aided by Mobiloil. 


WRIGHT BROTHERS — On their early BARNEY OLDFIELD—Set many original 
flights, these pioneers protected their records, including 131.72 m.p.h. in 
frail engines by using Mobiloil. 1910. Consistently used Mobiloil. 


ix <. 
LINDBERGH— Made first non-stop solo 
flight across Atlantic, New York to 


JOHN COBB—Used Mobiloil in his 
Paris, with the help of Mobiloil. 


racer when he set the world auto speed 
mark—394.196 m.p.h.—in 1947. 


“tree « 


LEE WALLARD—Won 1951 Indianapolis 
race with record 126.244 m.p.h. aver- 
age. Used Mobiloil in his engine. 
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wherever 
petroleum 
moves 

Chas. Martin 
inspectors 
are on 
the job 


New York N.Y 

Boston, Mass 

Fall Kiver, Moss 

Providence, K. | 

Tiverton, * | 

Chicago, Il 

ae a 

Morcus Hook, Pa 

Paulsboro, N. J 

Bayonne, N. J 

Elizabeth, N. J 

Baltimore, Md 

New Orleons, la 

Goodhope, La Texas City, Texas Sidon, Lebanon Aruba & Curacao, N. W. | 
Baton Rouge, lia Freeport, Texas San Pedro, Calif a a | 
Caripito, Puerto la Cruz 


Francisco, Calif las Piedras, Venezuela 
Beaumont, Texas et eta ee 


loke Charles, La Corpus Christi, Texas San Luis Obispo, Calif 
Port Arthur, Texas Brownsville, Texas San 


Caraces, Venezvela 
Tampico, Mexico Amvay Bay, Venezvela 
Baytown, Texos Ras Tonure, Savdi Arabic Havens, Cuba 


Houston, Texas Arkansas City, Ark 


Punta Carden, Venezuela 


(has MARTIN ¢ Company 








Worlds First Petroleum /nspectors 


ANNUAL REFINERY ISSUE 





Where do you fit in this image i 
multi-billion dollar 
petrochemical picture? 





This important industry is on the boom. 
Expanding fivefold in 10 years, it promises 


to double this in the next 10 years. 


A GASOLINE PLANT 


The young and growing petrochemical industry is 

the largest new factor in our ever-expanding world of 
chemicals. The raw materials for this relatively new indus- 
try, which accounts for nearly one-quarter of all U.S. 


chemical production, exist in crude oil, natural gasoline, 


4 


th en «21s! 
= 
HOH ame 


liquefied petroleum gases, and natural gas. Its growth 


H 


has been, and continues to be, phenomenal. 
Since less than one-half of one percent of all 
present oil and gas production is being utilized as petro- 
chemical feed stock, the supply of raw materials is 
Virtually unlimited. This offers tremendous potentials to 
the investor when it is considered that the increase in value 
of the end petrochemical product can be four or five times 
greater than that of normal products realized from 


other hydrocarbon processing operations! 





If you own, operate, or have interests in the 
petroleum industry, you should be aware of your potential 


as a supplier of petrochemical raw materials. 





og 


Let Fluor help determine where you fit in this multi-billion Gol 
| 


gular petrochemical picture... 
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Then you have these 
BASIC RAW MATERIALS 


Which can become 
PETROCHEMICAL FEED STOCKS 


PROPANE 


BUTANE 


ETHYLENE 
ISOBUTAN 


PROPYLENE 


BUTYLENE 
METHANE 


ISOBUTYLENE 
ETHANE 
PROPANE 


BUTANE 


ISOBUTANE 


NS 
UNSATURATED HYDROCARBO 
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For the production — : 
PETROCHEMICAL PR 


INYL ACETATE 

¥ 

VINYL CHLORIDE 
ACETALDEHYDE 


NEOPRENE 


0 
m | 
= ee 


a 


TRICHLOROETHYLENE 
ETHYLENE OXIDE 
ETHYLENE GLYCOL 
ETHYL ALCOHOL 
ETHYL CHLORIDE 
ETHYLENE DICHLORIDE 


ETHYLENE DIBROMIDE 


— 
aa 


ACRYLONITRILE 


1 


POLYETHYLENE 


} 
| 
} 
} 
} 
i 
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STYRENE 
MICAL MANUFACTURE ACETIC ACID 

ie ISOPROPYL ALCOHOL 
ACETONE 
GLYCERIN 
METHYL METHACRYLATE 
PROPYLENE GLYCOL 
ALLYL ALCOHOL 
ALLYL CHLORIDE 
BUTYL ALCOHOLS 
BUTADIENE 


POLY ISOBUTYLENES 


Let Fluor help you... 
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At the Annual General Meeting of Matthew Hall & Co., Limited, held at 26 Dorset Square, London, on 16th June, 
1952, Mr. Bertram Baden, M.C., S.B.St.J., M.I.H.V.E., the Chairman, reported a Group Profit on Trading of £167,659 
for the year 1951, before Directors Remuneration, Bank Interest, Depreciation and Taxation, compared with £132,664 
for 1950, and that the Directors had placed £10,000 to General Reserve and recommended a dividend of 33 1/3%. 


Mr. Baden referred to the proposed bonus issue of one new share for each Ordinary Share held, to be dealt with at 
the Extra-Ordinary General Meeting to be held after the Annual General Meeting, and went on to say: 


AIR CONDITIONING AND HEATING. This side 
of the business expanded further and covered a very wide 
field ranging from work at atomic stations to the air con- 
ditioning of a chicken brooder house. Some of our other 
interesting contracts were for vacuum heating and panel 
heating. 

Our Glasgow branch has received what is believed to be 
the largest heating contract placed in Scotland. 


HEAT PUMP. The Royal Festival Hall experimental 
heat pump which we installed for the Ministry of Fuel and 
Power was used to provide chilled water to the air con- 
ditioning plant during last summer and to provide heat 
during the winter. 


PLUMBING AND GARCHEY SYSTEM. Plumbing 
in all its aspects forms a large part of our business. 

We are installing the Garchey System of Domestic 
Refuse Disposal for 264 flats in Birmingham. 


OIL REFINERIES. Oil refinery contracts included 
miles of welded pipelines up to 7 ft. 4 in. diameter, the 
erection of a feed preparation unit and other plant, also 
electric power and lighting to over 100 buildings on one 
refinery. 

We are supplying oil storage and service tanks and 
pumps to Trinidad, and have further orders for the Argen- 
tine and Singapore 


GENERATING STATIONS. 


was for the installation of steam turbo-generating plant in 


One of our contracts 
Nigeria. It was unfortunate that we had to leave Abadan 
where we had almost completed the installation of the 
turbo-generators. 


CHEMICAL AND INDUSTRIAL ENGINEER. 
ING. We received further contracts for the installation 
of chemical and industrial plants and process pipework in 
connection with the manufacture of general chemicals and 
pharmaceutical products such as anti-biotics, phosphorus 
and magnesium products, inorganic and fatty acids, solid- 


ified carbon dioxide, dyestuffs and rayon. 


In Scotland we are erecting plant and pipework for the 
production of monomeric styrene. The plant includes a 
number of distillation columns one of which is 132 ft. high 
and was erected in one piece. 


The manufacture and erection of a glass-lined water 
tunnel for the Admiralty Research Laboratories was suc- 
cessfully completed. 


We internally welded a 6 ft. 3 in. diameter experimental 
water main 100 ft. below ground which necessitated plant 
to extract the welding fumes from inside the pipe. 


One of our interesting contracts in the West Indies is 
for the mechanical services for a bauxite mine. 


We have work on jetties, a 300 ft. conveyor to raise ap- 
proximately 150 tons per hour to a height of 60 ft., evap- 
orators and dryers, crystallizers, cyclones, reaction vessels, 
autoclaves and centrifuges, and in connection with the ex- 
traction of magnesia from sea water. 


MATTHEW HALL (PTY.) LTD., SOUTH 
AFRICA. 


year included the erection of chemical and industrial plant 


Contracts awarded this company during the 


and process pipework also air conditioning and dust extrac- 
tion, heating, electrical, plumbing, lead-burning and auto- 
matic sprinkler installations, for diamond, gold and copper 
mines, offices, factories, flats and departmental stores. The 
Germiston factory continues in full production; the Wel- 
kom, Orange Free State, factory has commenced produc- 
tion, and the new factory at Durban should be in produc- 
tion this year. 


We had another good year for export trade on the mer- 
chanting side of our business. 


In closing this review it is a pleasure to express the 
Board's appreciation to all employees for their loyal service 
during the year. 


The report and accounts were adopted 
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Supplied in 
2, 5 or 40 
IMPERIAL 
GALLONS 
CAPACITY 


Meet the hazard of fire with Nicerol, the foam compound that 
kills any oil or gasoline fire quickly and absolutely. Nicerol is a 
concentrate, producing a heavy type foam of closely-knit smal! 
bubbles which form a tough, vapour-tight blanket over the 
surface of burning oil or gasoline. It is characteristic of Nicerol 
Foam that it flows with the fire and is highly resistant to flash- 
back or re-ignition. It can be used successfully in any type of 
mechanical foam or air-foam appar- 

atus — is equally effective with salt a 2 = 
water or fresh and can be stored for do Oil Companies, Fire Equip- 


. . . ment Manufacturers, Civil Air 
years without deterioration. ota yom nea 
and Foreign Government de- 
partments, and Fire Brigades 
throughout the world. ‘hat 
For further particulars, samples, catalogues, efc.: better recommendation? 


NICEROL LIMITED, LISBURN, N. IRELAND 


Telephone: Lisburn 2027 Telegrams: Nicerol, Lisburn 
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TRADE ENQUIRIES INVITED 
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Complete me. 


ooee GATE VALVES 
eee GLOBE VALVES 
eee SWING CHECK 


eeee ANGLE VALVES 
150 LB. TO 1500 LB. 
SERIES IN ALL 
POPULAR SIZES! 


PACIFIC VALVES, INC. 


3201 WALNUT AVENUE 
LONG BEACH 7, CALIFORNIA 


Te 


Long Beach: 40-5451 

Los Angeles: NEvada 6-2325 
Houston, Texas: CEntral 9739 
New York City: LExington 250-15 


7. 


Long Beach: LB 8-8076 
Houston, Texas: HO 489 
New York City: 1-1077 


Sales Offices in All 
Principal Cities! 


Write For Pacific's latest Catalog! — 
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two instruments 


an analytical 


and isotope-ratio mass spectrometer 
combined 




















CONSOLIDATED’s new Model 21-401 Mass 
Spectrometer is a compact, medium-priced 
instrument, ideal for those laboratories hav- 
ing moderate analytical loads. Highly versa- 
tile, it provides not only quantitative analyses 


topes. Like the widely used Model 21-103, 
it is exceptionally accurate and incorporates 
many automatic, time-saving features. For 
the multitude of industrial and scientific 
applications not requiring extremes of mass 


of gaseous or light-liquid mixtures as auto- 
matically recorded mass spectra, but also 
precise recorded ratios of stable gaseous iso- 


range, sensitivity, and operating speed, the 
Model 21-401 is of maximum value. Write 
for Bulletin CEC-1821. 


Model 21-401 Mass Spectrometer 


Micromanometer, Model 23-105 provides precise, ab- 
solute pressure measurements in the micron range 
(0.1 to 150 microns) without knowledge of the com- 
position of the gas. This inherent property 
enables the instrument to satisfy many 
critical requirements in scientific and in- 

* dustrial vacuum applications 


Vile paiiael, 
Instruments 
ela ial ale: 
and Industry 


Consolidated Engineering 
CORPORATION 
300 No. Sierra Madre Villa, Pasadena 8, California 
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To help supply the rapidly growing petroleum needs of 


western Saudi Arabia, Aramco has just completed a new: 


bulk plant at Jeddah, on the Red Sea. 

The distribution center has a storage capacity of more 
than 150,000 barrels of motor and aviation fuel, kerosene 
and diesel oil. 








AN AelalelaMaNisaaeele 


Oil Company 


DHAHRAN “Nn NEW YORK 
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Whatever method of transport employed 


a Metal Container will carry it safely 


METAL CONTAINERS 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 


ASSOCIATED COMPANIES OVERSEASWORKS: ELLESMERE PORT & RENFREW 
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RAUN 


The two crude-units in the left foreground are identical 


twins. Each unit has its own atmospheric and vacuum 
stages. Each is completely self-sufficient. The combined 


throughput is 55,000 barrels per day. 


The crude-units form a part of a complete modern 


— eC . 
oe ee ee ee ee 8 ee 


Zk |. 
= 


refinery on the Atlantic seaboard —engineered and 


constructed by Braun. 


ry 


The other Braun process-units built on the same 
construction program provide for Houdri-flow catalytic- 
cracking, light-ends recovery and distillation, thermal- 


reforming, power and steam generation. 


Established in 1909, and serving the petroleum indus- 


Tl 


try, the petrochemical and chemical industries, Braun 


; 


a 


provides a worldwide engineering and construction 


” 


ate re 


service — supplemented by a worldwide research and 


consulting service. 
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BRAUN 
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NEW YORK * CHICAGO * HOUSTON * SAN FRANCISCO 
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Cooper-Bessemers 
ALL THE WAY 


The new natural gasoline plant of the Hugoton 
Plains Gas and Oil Company, now operating 
about a year, is powered by the Cooper-Bessemer 
units shown above. These consist of three JS-6 
540 hp gas engines driving 368 KW A.C. gen- 
erators, and a 308 hp GMX V-angle compressor. 


This interesting field processing plant, engineered 
and constructed by J. F. Pritchard & Company, 
serves 176 gas wells, operates without steam, and 
efficiently produces natural gasoline, propane, 
butane and iso butane. Residue gas goes into 
Northern Natural’s system. 


The three JS gas engines operate 24 hours a day, 
furnish all electric power required to operate the 
plant. Using Cooper-Bessemer’s latest develop- 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 


San Francisco 


Seattle, Wash Shreveport, La St. Louis, Mo 


Los Angeles, Colif 


Another Example 
of 
fhe vent hhu eT 


at Lower Cost 


ment in high compression operation, these 
modern engines attain 34.4% thermal efficiency, 
holding fuel consumption to less than 7400 
BTU /bhp /hr. 


The GMX is used as a propane refrigeration unit. 
And here, as in other processing services, this 
modern Cooper-Bessemer V-angle compressor is 
showing a consistent record of trouble-free, low- 
cost performance under continuous operation. 


Whether your plans call for power generation, 
compressing, or both, check on the advantages 
you stand to gain with the latest Cooper-Bessemer 
developments. 





The 
Cooper -Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA... 


Caracas, Venezuela Gloucester, Mass. Tulso, Okla. New Orleans, la 
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Overcoat 
for Industry 

















KENYON 


PlannedH EAT 
INSULATION 


Kenyon provide a complete ther- 
mal insulation service to the oil 
industry, including technical 
advice on thermal insulation 


I specifications, and finishes for 

' all conditions. Supply of ma- 
terials, application, supervision, 

on sites throughout the world. 


The photograph shows a column at 
A Shell Photograph Shell Chemical Plant, Stanlow, 


Cheshire, England. 


Callin KENYON to keep the heat in! 


WM. KENYON & SONS (AMERICA) LTD., PERTH AMBOY, N.J., U.S.A. 


WILLIAM KENYON & SONS LTD., DUKINFIELD, CHESHIRE, ENGLAND. 
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PRODUCTION Arabian oil field Christmas tree fabri- 


cated with Audco-Nordstrom valves 


Ma ae ' ’, e 
ooh | ies ce 
REFINING Gear-operated Aude Miesdanan valens f etroieum Servi 


Audco-Nordstrom 


LUBRICANT SEALED VALVES 


These basic design principles make Audco-Nordstrom valves the Number One world 
choice for petroleum services 


. Self-adjusting tapered plug. Instead of wedging or grinding against the 
seat, it rotates smoothly on a film of lubricant. 


. Lubricant sealed ports. ‘“Sealdport” internal system of lubrication gives a 
doubly-tight shut-off. 


. Quickest operation. Only a quarter turn from fully open to fully closed. 
. Compact. No high yokes or bonnets, no underhanging body, no external 
threads to corrode. 

Seat never exposed. Abrasive dirt can't get to the critical seat port areas. 
= With Audco-Nordstrom valves, there's no guessing. You have the recommendation 
DISTRIBUTION Audco-Nordstrom valves control fuel of world-wide installations in all major types of petroleum service. Performance is 

hose lines in England your proof. 





Audco-Nordstrom Lubxcanzt-Sealed Valves 


AMERICAN 


ROCKWELL MANUFACTURING COMPANY Canadian Licensees: Peacock Bros., Montreal, Quebec 
400 North Lexington Avenue AUDLEY ENGINEERING COMPANY, LTD 


Pittsburgh 8, Pennsylvania Newport Shropshire, England 
Export: International Division, Rockwell Manufacturing Co., Overseas Agents located in South Africa, Australia, india, 


—_ 7701 Empire State Building, New York 1, N. Y. Trinidad, British West Africa, Finland, Norway, Sweden, 
PIPE LINE Both wrench and gear-operated Audco- France, Belgium, Switzerland, Italy, Roumania, Spain and 


Nordstroms on Belgian pipe line Portugal 


N-5246 
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ENGLISH ELECTRIC 





Drilling for Oil 


Increase in the world demand for oil and the 





exploitation of new fields is leading to new drillings 
in many parts of the globe. This calls for rugged, 
reliable drilling equipment capable of operating 
efficiently under all conditions and in all climates. 


Dependable power for driving oil well drilling rigs, 





proved over many years of successful operation, is 
provided by ‘ ENGLISH ELEcTRIC’ self-contained, 
transportable diesel power units. The ‘H’ type 
engine of each unit develops 200 b.h.p. at 1,300 
r.p.m. and is a compact, economical, quick starting 


and high performance engine. 








The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


Diesel Engine Division, Brownsover Hall, Rugby. Telephone : Rugby 2278 
Works: STAFFORD + PRESTON * RUGBY © BRADFORD + LIVERPOOL + ACCRINGTON 





DES.13 
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OIL AT WORK - haffway round the World ' 
Quality marine fuels and lubricants are the life line 


of energy — for over-water movement of men, 
merchandise and materials. At more than 350 world ports 
Caltex provides quality marine lubricants. And 

at principal ports half the world over Caltex quality 


marine fuels are available. 


 ® CA LT EX = 
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FURFURAL MEANS 
SOLVENT SAFE 


AY OPERATIONS 
REFINING QO 


CHEMICALS Here is information about Furfural itself, 
which will tell you why. 





Handling 


Furfural is a liquid at room temperature and its boiling 
point of 323° F. removes it from the class of substances 
which must be handled and stored under pressure. It is 
unlikely that appreciable concentrations will be built up 
in the air. 


Explosive Hazard 

Furfural has a flash point (open cup) of 135° F. and con- 
sequently introduces no problem in the way of extreme 
explosive hazard. 


Freezing 

The freezing point of furfural is —34° F. so even in severe 
weather, there is virtually no chance of freeze up in lines 
or tanks. 


Toxicity 

Over nineteen years experience in refineries throughout 
the world and thirty years of industrial experience in other 
processes demonstrate conclusively that furfural can be 
handled safely insofar as possible hazards to personnel 
are concerned. 


Zi 
Y 





Supply 

In addition to the safety factors mentioned above, furfural 
is “safe’’ in the sense that it is readily available in quantity 
It is produced at three different plants in widely separated 
locations. It is made from the non-food portion of agri- 
cultural products, such as corn cobs. Nature creates an 
abundant new supply of raw material each year 


aN 


N 


‘Literature available 

Bulletin 203 entitled “Physical Data on Furfural” contains 
comprehensive data, tables and curves on the physical 
characteristics of furfural. Bulletin 204 “Current Uses of 
Furfural” tells about various uses for furfural as a selective 
solvent, chemical intermediate, wettant and dispersant. 
Send your request to the nearest office below on your 
company letterhead. 


co The Quaker Oats @mpany \ | 
JULI 


337C The Merchandise Mart, Chicago 54, lilinois 
Room 437C, 120 Wall St., New York 5, N. Y. 
Room 537C, P. O. Bex 4376, Portiand 8, Oregon 























in Sen Francisca: The Griffin Chemical Company ¢ In the United Kingdom: imperial Chemical industries Lid., Billingham, England 
In Evrepe: Quoker Oots-Graanproducten N. V., R dom, The Netherlands; Quoker Oats (France) S.A, 42, Rue Pasquier, Paris 8*, France 
in Australie: Swift & Company, Pty. Lid, Sydney «© In Japen: F. Kanemotsy & Company, Ltd, Tokyo 
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fyceBs FOAM TENDERS 
are protecting oil installations 
AGAINST FIRE 


* Pyrene ” Foam Tenders are universally recognised as the latest and most practical form of fire 
protection for Oil Tank Installations, Refineries and large Chemical Works. Designed for 
rapid transit, they carry their own foam compound supply, “* Pyrene ” Foam Generators 

or Branchpipes, a fire pump and all necessary equipment for extinguishing bulk 

oil or spirit fires. Each “ Pyrene” Foam Tender is especially designed to 

meet the particular risks involved. The three models shown have been 


made to the requirements of leading Oil Companies. 


With a foam tank of 500 imperial gallons capacity, this “‘ Pyrene ” 
Tender has an output of 5,600 imperial gallons of foam for approxi- 
mately 20 minutes when connected to a hydrant. Equipment 
includes six “* Pyrene”™ light-alloy Branchpipes (four F.B.10 size 
and two F.B.20 size), a Dennis 350/500 g.p.m. independent pump 
unit, hoses, collecting breechings and suction collection heads. The 
Leyland “ Comet” chassis is powered by a 75 B.H.P. diesel engine 








This “ Pyrene * Foam Tender is equipped with a tank hold- 
ing 600 imperial gallons of * Pyrene ’’ Foam Compound, two 
No. 20 and one No. 10 “ Pyrene” Foam Generators, four 
F.B.10 portable Foam Branchpipes and a fire pump. This 
fire fighting vehicle is capable of producing 4,500 imperial 
gallons of foam per minute for 30 minutes without replenish- 
ment. Pump drive is by power take-off from the prime 
mover, a Rolls-Royce engine of 160 B.H.P. 








This all-purpose Fire Fighting Tender carries not only 500 imperial 
gallons of foam compound, but its own “ first-aid” water supply of 
200 imperial gallons, six 50 Ib. CO: cylinders, four ‘Pyrene” No. 10 
inline inductors, two fixed No. 10 “Pyrene’’ Mechanical Foam Gen- 
erators and two portable No. 10 size Foam Generators. Other equip- 
ment includes First Aid Hosereel, hoses and nozzles. Pump drive 
is by power take-off from the vehicle's 

110 B.H.P. Bedford engine 





THE PYRENE COMPANY LIMITED 
Write for full details to-— (Dept.W.P7., ) 9, Grosvenor Gardens, London, S.W.1. EQUIPMENT 
Head Office and Works : Great West Road, Brentford, Middlesex. 
Associated with :- Pyrene Manufacturing Company, Newark New Jersey, U.S.A. 
and Pyrene Manufacturing Company of Canada, Limited, Toronto, Ontario “=snada. 


FIRE FIGHTING 
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modern 
Cracking Unit 


PHOTO COURTESY “’Shell-photo” 


from designs by 
f acitic PUMPS ix. 
The worldwide reputation for reliability and economy established 


by PACIFIC is the result of long, close association with the 
Petroleum and Petrochemical Industries and their pumping problems. 


Pacific QUALITY- RELIABILITY- ECONOMY is available to you from — 


KONINKLIJKE MACHINEFABRIEK GEBR. 
STORK & CO. N. V. 
Hengelo (0) HOLLAND 











COMPAGNIE GENERALE DE CONSTRUCTION 

DE LOCOMOTIVES — BATIGNOLLES — CHATILLON 
45, Avenue Kleber 

Paris (16°), FRANCE 




















THE PULSOMETER ENGILIEERING COMPANY, LTD. 
Nine Elms tron Works 
Reading, ENGLAND 











PACIFIC i 
\ fp. ;' 
Phecision; *buibe uci ac Um 5 INC. 


HUNTINGTON PARK, CALIFORNIA 
u U M ia % Export Office: Chanin Bidg., 122 E. 42nd St., New York 


Offices in All Principol Cities 
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You, too, can cut costs and increase efficiency with 


BROWN FINTUBE Gectcoual HEAT EXCHANGERS 


@ A Brown Fintube Heat Exchanger for a given duty 
consists of Brown Fintube standard heat exchanger 
Sections connected in proper series-parallel arrange- 
ment...and gives users many advantages not available 
with “bundle type” exchangers . . . including 

FLEXIBILITY: If the duty changes—and this is by no 
means uncommon — you can rearrange the Seetloud 
you already have, and be operating efficiently on almost 
any new duty, on short notice, with a minimum of 
new equipment. “Bundle type” exchangers are not 
flexible. For them a change in duty usually involves de- 
signing, building—and waiting— for a whole new unit. 

NO OBSOLESCENCE: Brown Fintube Seeféoné never 
become obsolete. They can be assembled into one 
exchanger after another. An exchanger can even be 
dismantled and the Seeféeaé shipped, and reused, in 


two or more other plants miles apart. 


HOME OFFICE and WORKS °¢ ELYRIA, OHIO 


REDUCED FOULING: Brown Fintube Seeféene operate 
at lower “skin” temperatures, and minimize coking. 
The longitudinal passages control the material flow, 
eliminating eddies and reducing fouling. Pressure 
drop is held to a minimum. 


EASY CLEANING: assures more efficient heat transfer. 
By manifolding an extra parallel stream into an ex- 
changer the entire unit can be operated continuously — 
always clean — without ever coming off line. 

REDUCED STORES: avoids tying up thousands of 
dollars in spare parts, housing and handling them. 


PROMPT DELIVERY: Standardization permits 
economical assembly line manufacture from 
standardized parts and quicker delivery. 

If you heat — or cool — liquids or gases in your 

lant, you can cut costs and increase efficiency with 

rown Fintube heat exchanger Send for 
Bulletin No. 512. It describes how we can save you money! 


Send for Bul. No. . 
IT WILL GIVE YOU IDEAS 





BROWN FINTUBE 


MEA! TRANSFER PRODUCTS Fé t b 


Heater for 
Storage Tanks 


Fintube 


Sections! Hairpin 
Meat Exchongers 
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another leading refiner who desalts with PETRECO 


I}lustrated above is one of the largest batteries of Petreco Electrospheres 
in the world. This installation is located at the Port Arthur, Texas, re 

finery of The Texas Company. In refinery after refinery, Petreco Desalters 
have proved their pay-out by increasing on stream time, increasing ex- 
pected unit throughputs and by reducing maintenance and repair costs. 
These advantages derived from charging desalted crudes also entail 
benefits such as reduced furnace plugging, longer tube life, maximum 
exchanger efficiency, less corrosion in the topping section, clear water 
bleed, salvaged waste oil and trouble-free, automatic desalter operation. 
For the best in desalting performance and service, get Petreco. 


PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 


PETROLITE CORPORATION 
Petreco Division 
3202 S. Wayside Drive, Houston 3, Texas 


1390 E. Burnett Street, Long Beach 6, Calif. "4 
} {DESALTING 
SPECIALIZED PETROLEUM PROCESSES) Dei VvoRATING 
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Overall View showing new facilities .. . Ethylene Plant, Ethanol Plant and Isopropanol Plant 


THE GIANT of GRANGEMOUTH 


The British Petroleum Chemicals Ltd. a crude petroleum stock. Design, 
plant at Grangemouth, Scotland, will engineering, procurement and erection 
supply the British Isles with a diversified supervision were performed by Stone & 
line of important industrial chemicals Webster Engineering Corporation and 


and chemical intermediates derived from EE. B. Badger & Sons (Great Britain) Ltd. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 


ETHYLENE PLANT 
Cracking and Fractionating Structures 


Compressor House — Interior 


s oe. . 
af Ms Ce 
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Interplone Sedon designed by Richard Arbib for the VEEDOL “Dream Cor” Solon 


Equipped with new luxury Federal Flying -A- Softi Ride Tires 


FOUND 


WHEREVER FINE CARS 


TRAVEL 








For All Cars...Old and New... 


VEEDOL 


The World's Most Famous Motor Oil 


VEEDOL is a scientifically superior motor oil 
produced to far exceed the demands placed 
upon it by today’s modern motors. There’s 
“Dream Car” performance aplenty for your 
car's engine in veEepo.'s famous “Film of 
Protection,” whether yours is a new car or 
old car. For veepot can be depended upon 
to keep motors cleaner, safer, smoother- 
running at all times. 











TIDE WATER 
“= ASSOCIATED 
OiL COMPANY 





tough FISH-TAIL AND 


DRAGBITS 


as ° 


EXPLORATION 
AND 


theycome vou 


DRILLING 


Hard-faced and tough, these bits take all the punishment handed 
out by the hardest and most abrasive formations. Service reports 
by users show that 'Carbometal’ Bits can be used with great 


success in formations formerly needing roller-type bits. 


Titanium Carbide used to hard-face all ‘Carbo- 
metal’ Bits ensures toughness and long service life. 
Carbometals Ltd. also manufacture Titanium 
Carbide Hard-facing Electrodes, Drilling and 


Coring Crowns and Diamond Impregnated Crowns. 


C.rbometals AQUILA STREET, LONDON, N.W.8 ENGLAND 
Tel: Primrose 2265 Cables: Carbometal London 
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wealth of the Commonwealth 


Throughout the world Wool is one-third More than a billion 
WOOL means warmth... of Australia’s imperial gallons 
protection and total export trade... of oil products 
comfort for accounts for one-tenth each year 
man, woman, child. of the national income. are the life-blood 

: - in the arteries of 
po eee ply world, pane important the Australian Commonwealth een 
means fine wool ... to Australians is payee hag 
soft, fleecy, quality wool. Ol... » hones enn 
Australia’s The petroleum products for the Australian people. 
112-million sheep which have aided 
today provide industrial expansion... In Australia, as elsewhere 
1 out of every 4 pounds which give power, in the Eastern Hemisphere, 
of the world’s supply... light, warmth... 
more than haif which fuel and lubricate 
of all the top-quality all manner of the Stanvac organization 
Merino wool. modern transport. to supply this vital oil. 


STANDARD-VACUUM OIL COMPANY 
A name that stands for “‘Progress”’ in the East 
26 BROADWAY, NEW YORK 4, N.Y. 


AUSTRALIA + BURMA+ CEYLON HONG KONG - INDIA+ INDO-CHINA + INDONESIA - JAPAN - KENYA - MADAGASCAR 
MALAYA + NEW ZEALAND + PAKISTAN + PHILIPPINES + PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS + SOUTH WEST AFRICA + TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA 


ANNUAL REFINERY ISSUE 








Wn. NEILL & SON 


(St. Helens) LTD. Lancashire 
ENGINEERS 


TANKS 150 FT. DIA, X 48 FT. HICH 


THE ABOVE VIEW SHOWS SOME OF THE STORAGE TANKS SUPPLIED AND 
ERECTED BY WM. NEILL & SON (ST. HELENS), LTD., AT THE FAWLEY RE- 
FINERY. WE HAVE ALREADY ERECTED TANKAGE GIVING A CAPACITY OF 
280,000 WATER TONS, AND WORK HAS NOW COMMENCED ON FURTHER 
TANKAGE GIVING AN ADDITIONAL 190,500 WATER TONS CAPACITY. 


WE MANUFACTURE AND ERECT STORAGE TANKS TO ANY CAPACITY IN 
ALL PARTS OF THE WORLD, BOTH ABOVE AND UNDERGROUND TYPES. 
Also Manufacturers of: 

HEAT EXCHANGERS, COOLERS, CONDENSERS, RE-BOILERS, FRACTION- 
ATING TOWERS, ALL TYPES OF PRESSURE VESSELS & PLANT APPLICA- 
BLE TO THE PETROLEUM INDUSTRY, TANK FITTINGS TO SPECIALIST DE- 

SIGN, PIPE COILS, ETC., ETC. 

WELDED PLATE & STRUCTURAL STEEL WORK OF ALL DESCRIPTIONS. 
HEAD OFFICE: Telegrams: NEILL, ST. HELENS, Telephone: ST. HELENS 2817 (3 lines) 
LONDON OFFICE: 38, VICTORIA STREET, S.W.1. Telephone: ABBEY 5343 (2 lines) 
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100 ton 


GUY DERRICK CRANE 


AT LLANDARCY FOR THE ANGLO IRANIAN OIL CO. LTD 


This 100 ton guy derrick, complete with winch and 

mounted on a 72 ft. pedestal of all our own design and construction. 
has a jib 133 ft. long. The top of the 

mast rises to more than 230 ft. This, the most powerful 

guy derrick made in this country, 

was manufactured especially for the Anglo Iranian Oil Co. Ltd., 

and is seen here at work on the site of a new 

Catalytic Cracker at Liandarcy. All Caswell 

cranes are tested to necessary overloads, and this crane and 


structure easily withstood a load of 125 tons on site. 














The crane at work on 
the site of the new 
Catalytic Cracker for 
A.1.0.C. Llandarcy 


project 





MANUFACTURERS OF GUY DERRICKS © LIFTING DERRICKS ® WINCHES, 
HAND OR POWER OPERATED © BOGIES © FOR SALE OR HIRE 


CASWELL CRANES AND ERECTION LIMITED 


GROVE WORKS, HAMMERSMITH, LONDON, W.6. TELEPHONE RIVERSIDE 5203 AND 5204. 
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BABCOCK & WILCOX LTD. 


: 
N 
¢ 
‘ 
‘ 


aS 


manufacture steam raising plant, 


; 
‘ 


heat exchangers, and special 
fusion-welded pressure vessels for 
refinery service. Typical of such 
equipment is this huge steel 
tower 170 feet high and weighing 
240 tons, shown during erection 
at the Shell refinery, Stanlow. 
Above is a Babcock Integral 
Furnace boiler, typical of the 
seven steam raising units sup- 
plied by Babcock & Wilcox Ltd. 
to the refineries at Stanlow and 


Shell Haven. 


~ 


ek 


BABCOCK & WILCOX LT 


BABCOCK HOUSE. FARRINGDON STREET, LONDON, E.C.4 
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IN MANY SERVICES...WITH 


= CRANE W/-KeS/5/ 


CAST IRON GATE VALVES 


Here is a line of “cast iron” gate valves with a special talent for 
resisting corrosion, erosion and wear. Use them with safety where 
the strength of ordinary cast iron is adequate—in soda and sulfate 
pulp mill service—on creosote lines in wood treating processes—for 
handling sour distillates and crudes in petroleum refining—and 
many similar services. 

Clue to the extra staying-power of Crane Ni-Resist Cast Iron 
Valves is in their make-up (approximately 14% nickel, 242% chro- 
mium, and 6% copper)—and in their 18-8 Mo Alloy Steel stem and 
seating faces. Not to be overlooked is the fine Crane design that 
gives you a strong body and bonnet without excessive weight, a 
well-proportioned stem with precision-cut threads, a sturdy yoke, 
and the dependable disc-stem connection that assures smooth oper- 
ation and tight seating of the solid wedge disc. Ask your Crane rep- 
resentative for full details, or see your Crane Catalog. 


THE CRANE NI-RESIST LINE 
Working Pressures: 

Cold Water, Oil, or Gas, Non-shock 

Screwed Valves—225 pounds 

Flanged Valves— 200 pounds \ 
Available in sizes Y% to 8 in. All j 
have solid wedge disc, with ovt- 
side screw and yoke. Sizes 4 to 3 


in. have clamp type bonnet joint 


Cross-section 4 to 8 in. and one-piece bolted gland. Sizes el ae ae ak they A — 
: * . nged vi int we 

sizes; bolted bonnet 4 to 8 in. have conventional bolted ends only. Sizes 4,6 screwed ends. Sixes 4 

joint; flanged ends. reer joint and two-piece bolted end 8 in. Taubes baete 




















The Complete Crane Line Meets All Valve Needs. That’s Why More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


Branches and Wholesalers Serving All Industrial Areas 
General Offices: In Great Britain: In Canada: 


Crane Co. , Crane Ltd. Crane Limited 
836 S. Michigan Ave. 45-51 Leman St. 1170 Beaver Hall Square 
Chicago 5, Ilinois, U.S.A. London E. 1, England Montreal, Quebec 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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THE CAPE ASBESTOS COMPANY LIMITED -.114- PARK STREET - LONDON - W - I - Grosvenor 6022 
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Petroleum refining and chemical 
manufacturing are industries of 
almost incredible superlatives. They 
have spent for new facilities since 
1945 a sum roughly equal to total 
gross plant investment for all prior 
years. In these accomplishments, The 
Lummus Company—as design engi- 
neers and constructors—was privi- 


leged to play a major role. 

But the years ahead are apt to make 
the past look puny by compari- 
son. This year, for example, oil 


companies will top 1951 capital 
spending by over a third—chemical 
companies by nearly a fifth. Prelimi- 
nary plans through 1955 show little 


or no relaxation from this rate. 


Big job? Lummus is ready—a fact 
you may wish to bear in mind as 
mounting demands challenge the 
already-extended organizations of 


petroleum and chemical companies. 


Rely on the quality and versatility 
of the Lummus staff—on the proven 


ability of Lummus to handle, under 
one contract, the functions of engi- 
neering, drafting, purchasing, expe 
diting, inspecting, erection and 


initial operation. 


And—as a policy statement for the 
record—rely on us to recognize and 
accept the special responsibility of 
handling confidential information in 
accordance with your own best inter- 


ests and desires. 


May we work together? We’re ready! 


THE LUMM™MUS COMPANY 


HOUSTON «+ 


385 MADISON AVENUE, 


CHICAGO * 


LONDON «+ 


NEW YORK 17, N.Y. 


PARIS © CARACAS 





4 
i bes NING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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A fine seam 


A fine seam in 14 gauge metal needs a 


more than a needle. For this work you 
need a machine by Moon. In fact, for 
any operation in metal box or drum 
ucdinalael you can't beat a Moon 


machine. 





DOUBLE CRANK PRESS . Trade Mark 





DOUBLE CRANK PRESS MODEL V.P. 
This machine is used for cutting circular blanks for 
drum and keg ends. Fitted with dual-sprung 


clutch, safety treadle and triple contact rocking 
key. 


DRUM FLANGER MODEL G.F. 


A compact Double-ended Flanger with enclosed 
driving and turning mechanism. Fitted with com- 
pensating device and self-centering chucks. 


DOUBLE SEAMER MODEL P.R. 


A Single-ended Automatic Drum Double Seaming 
Machine equipped with air-operated chuck guard 


DRUM FLANGER and air-operated clamp. 


LONDON OFFICE: Abbey House, 2/8 Victoria 
Street, Westminster, London, S.W.1. England 
Cables: Moonbro, Sowest, London, England 


DOUBLE SEAMER 














MOON BROTHERS LIMITED, BEAUFORT ROAD, BIRKENHEAD, ENGLAND 


Cables: “Moonbro” Birkenhead, England 


AGENTS IN U.S.A.: M. Neumunz & Son Incorporated, 970 West Street, New York 6, New York 


AGENTS IN CANADA: Dominion Welders & Machinery Ltd., 322 Lumsden Avenue, Toronto 13 


MAKERS OF TIN BOX AND DRUM MAKING MACHINERY 


im MB 49 
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Matching the machine 


and the need 
TUBE EXPANDER MOTORS 


High-efficiency tools specially designed_for oil refineries, steam-raising 
plant, power stations, etc. Powered by vane-type air-motor, and built 
to endure heavy shock loads. Full range of square chucks. 


HOLMAN 
LEADERSHIP IN 
PNEUMATIC TOOL 
DEVELOPMENT 


ROTOGRINDS 


New Series—with interchangeable motors. Complete range of precision 
grinding and heavy-duty tools for internal grinding, cleaning castings, 
polishing, buffing, scaling, fettling, etc. Simple, efficient, smooth- 
running, quiet. Straight and grip handles supplied. The range 
includes Rotobrushes. 


Unceasing research and experiment have enabled 
Holman Bros. to develop many new and effective 


applications of compressed-air power to the needs 





of Industry — particularly the Petroleum Industry. 
Pneumatic Tools made in Camborne, England, can 
be seen at work in many world-famous refineries, 
shipyards, railway and motor-car plants, as well as 
civil engineering enterprises. In nearly every branch 
of engineering, new needs have brought new and 
improved Holman Pneumatic Tools. 


ROTODRILLS 


New Series with interchangeable motors. Simply constructed, 
robust and free from vibration. Automatic lubrication. Reversing 
mechanism gives equal power in either direction, and a stalled drill 
can be restarted at once. 


* Full particulars of all Holman Pneumatic Tools 


gladly sent on request. 


BROS.LTD. 


— 


CAMBORNE. ENGLAND 





SUBSIDIARY COMPANIES. BRANCHES AND AGENCIES THROUGHOUT THE WORLD 
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REFINERY BENEFITS YOU CAN COUNT ON 


_ 


Give G-E totally-enclosed motors 
your hard jobs... 


They Give You Top Performance 
Under Hazardous Conditions 


Expect maximum safety and peak 
efficiency from General Electric 
totally-enclosed motors . . . wher- 
ever you put them to work in your 
refinery, indoors or outdoors. After 
years of research and testing, G-E 
now offers the most extensive line 
of standard and explosion-proof 
types available today. In the wid- 
est variety of types and sizes, these 
motors serve dependably in atmos- 
pheres containing: gasoline, petro- 


leum, naphtha, alcohols, acetone, 
solvent vapors, natural gases, etc. 

Available in accepted industry 
standards, G-E totally-enclosed mo- 
tors can do your hard jobs for you 
safely, efficiently. See your G-E 
representative for information. Or 
write for FREE catalogue GEA 
4400A to: International General 
Electric Co., 570 Lexington Ave., 
New York 22, N. Y., U.S.A. 
1A-52-7E 


You Can Put Your Confidence In— 








SAFER! 


G-E explosion and dust-explosion- 
proof motors are built specifically for 
use in these hazardous locations. Care- 
fully machined flame paths, non- 
sparking Textolite fan insure this safety. 


STURDIER! 


Cast-lron Construction 
Double-Shell Frame 


Always-Legible Nameplate 
Large-Grease-Capacity Bearings 


7 
e 
® Easily-Relubricated Bearings 
° 
. 
e 


Dirt-Barring Labyrinth Seal 





GENERAL @ ELECTRIC 


—USA— 
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e First to make catalytic cracking commercially practicable— 
Houdry pioneered its development more than a quarter- 
century ago. 


First to employ the gas-lift principle for transporting 
pelleted type catalysts—Houdry made possible the modern 
moving-bed units. 

First to introduce catalytic methods internationally—Houdry 
has licensed more than 90 catalytic cracking units in the 
major oil-producing areas in the world. 

First to make catalytic research a full-time job—Houdry 


maintains the finest independent research organization in the 
petroleum industry 


First in the field of catalytic cracking for the production of 
automotive and aviation fuels—Houdry concentrates on cata- 
lytic processes applied to petroleum hydrocarbons 


Catalytic cracking 

Catalytic reforming for upgrading naphthas 

Aromatization of petroleum hydrocarbons 

Desulphurization of motor gasoline and refinery gases 

Removal of color bodies and gum-forming constituents from 
raw motor fuels 

Conversion of olefins in aviation fuels 

Production of butadiene from butane 

Production of butylene from butane 


Production of styrene from ethyl benzene 


Houdry tells you about the new HOUDRIFLOW and HOUDRI 


FORMING processes on the two following pages 








For Maximum Yields of Aromatics or Highest Octane Fuel... 
HOUDRIFORMING—Catalytic Reforming Process 


rwo 


PLANTS IN 


You can rely on HOUDRIFORMING to do what we 
say it will. In pilot operations HOUDRIFORMING has 
produced 100-octane gasoline from typical low- 
octane naphthas 100% of 


volumes of paraffins to 


and also converted 


naphthenes and high 
aromatics! 
Check 


reformer combines them 


these advantages—no other catalytic 


Maximum yields of benzene, toluene, xylenes 


Maximum yields of high octane fuels 


CONSTRU( 


PION 


Complete flexibility for upgrading motor gasoline 


or producing aromatics—at low pressure 


YOUR BARREL OCTANES FROM HOUDRIFORMING 
ARE NOT GUESSTIMATES: WE GUARANTEE THEM! 


If you want higher yields of aromatics and high- 
octane gasolines from petroleum fractions, investi- 
gate HOUDRIFORMING. Our Design and Research 
organizations will adapt this new reforming process 
to your requirements. Send today for full details 
of HOUDRIFORMING. 





For Highest Product Yields 
at Lowest Costs... 


HOUDRIFLOW—Catalytic Cracking 


Here is the most advanced of the modern catalytic cracking proc- 
esses. Houdry pioneered the technique and only HOUDRIFLOW brings 
you this combination of benefits: 


Highest product yields 

Lowest initial investment 

Lowest maintenance cost 

Lowest operating cost 

Maximum operating flexibility 

Longest experience in catalytic cracking 
Proved operation on all types of catalysts 
Plant-wide technical service 

All HOUDRIFLOW research and development 


HoupDRIFLOwW permits operation in any desired range of catalyst-oil 
ratios. Efficient purging of the spent catalyst gives highest yields 
of liquid products from heavy stocks. Compactness permits instal- 
lation in small ground area. 


10 HOUDRIFLOW units are already in successful operation. Others 
are in construction here and abroad. Our Design and Research 
organizations will help you adapt this modern cracking process to 
your needs. Send for full information regarding HOUDRIFLOW. 














PROCESS CORPORATION 
1528 WALNUT STREET, PHILADELPHIA 2, PA. 


International Licensors: World Commerce Corporation, S.A. 


PIONEER IN CATALYTIC PROCESSES 





* DUNLOP EQUIPMENT is installed 
at oilfields and refineries 


throughout the world. 


A column of the Reforming Unit at Cardon Refinery (a Shell Photograph) 


Dunlop Oil Suction and Discharge Hose bridging the gap between 
pipe line and storage tank. This type incorporates high-quality, hard- 
wearing, oil resistant synthetic rubber compounds, and 1s suitable for 
the severest conditions 


In the application of rubber to oil production, Dunlop have long, world- 
wide experience and this accumulation of practical knowledge is available 
to you through the Dunlop Technical Service even before you specify. 
You can obtain the skilled advice of this bureau of specialists on every 
aspect of equipment selection, from the first moment you consider new 
or replacement materials. 

The wide range of Dunlop products developed for the oil industry is 
listed at the foot of this announcement. If you have a problem affecting 
this type of equipment, please contact your nearest Dunlop representative 
or distributor who will provide every assistance. Or, if you prefer, send 
your enquiry to Dunlop’s Manchester address below. Technical Service 


advice is freely and gladly given, and no obligation is incurred by you 





OIL SUCTION & DISCHARGE HOSE, SLUSH PUMP HOSE. 
INDUSTRIAL HOSES for a wide range of uses in the Oil Industry 


such as welding, and pneumatic tool use. 
V-BELTS to A.P.!. or B.S.1. Specifications. 
FLAT TRANSMISSION BELTING. CEMENTING PLUGS. 


A WORLD WIDE SERV/CE VALVE INSERTS. PACK-OFF RUBBERS. 
70 THE O/L INOUWSTRY SWAB RUBBERS. PISTON RINGS. 





DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) MANCHESTER, ENGLAND 
Cables: Rubber, Manchester Depots and Distributors throughout the World 
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THE WORLD’S FIRST 


OIL REFINERY PLANT TO BE COMPLETELY 


CONTROLLED ELECTRONICALLY 


The new SO, Kerosene Extraction Plant at 


Llandarcy is the world’s first electronically con- 
trolled refinery unit to be placed on stream. Con- 
trol is effected automatically by Evershed Process 
Controllers operating on the Evershed Electronic 
system which eliminates time lag and facilitates 


control over almost unlimited distances. Write 





for details of the various instruments installed at 
Llandarcy—flowmeters, level and pressure trans- 


mitters, process controllers and electro-pneumatic 


relays ASK FOR SET OF CATALOGUES W-P.52 


EVERSHED & VIGNOLES LTD LONDON - W4 - ENGLAND 


TELEPHONE CHISWICK 3670+ TELEGRAMS MEGGER CHISK LONDON 
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Youve Heard About Bethlehems H-1§ 


Bethlehem’s H-150, a pump for light rotary work, has been in the family for several 
months now. Long enough for almost everybody to hear about it. Long enough 
for drilling men to buy it and try it. 


Out in the field, the only real proving grounds, the H-150 has done a swell job— 


for it's a sturdy, tough little unit with features reflecting the best in slush-pump engineering. Just 
take a look at these points: Complete oil-bath lubrication... pulley extension both sides... all-steel 
fluid end... API metal ring gaskets on valve covers, stuffing box housing flanges, discharge flanges, 
strainer housing flanges. .. telltale hole protecting fluid end from washouts if packing fails... alloy- 


steel gear made from rolled seamless forging... alloy-steel pinion... roller bearings throughout. 


Specifications? Here they are: 


Bore, 7% in... . stroke, 12 in... . maximum input bhp at 70 rpm, 191 
. maximum working pressure, 1185 Ib. . . . gear ratio, 5.536 to 1 
. weight less skids, 16,500 Ib. 


While the H-150 is designed primarily for pumping on fairly shallow 
drilling jobs, it's also excellent for mud-mixing and for lease gathering 
work. One of the things most liked about this well-built pump is its 


versatility —something you're going to hear more about as time goes on. 


BETHLEHEM STEEL EXPORT 
CORPORATION 
* 25 Broadway, New York 4, N. ¥,, U.S.A. 
Cable Address ‘BETHLEHEM, NEWYORK"* 


Bethlehem manufactures a full line of slush- 
pumps, drawworks, crown and traveling blocks, 
swivels, and rotary tables, for shallow, medium and 
deep drilling; and, for production work, pumping 
units in a wide range of sizes and types. 
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FOR MORE RAPID 
LAYING OF PIPELINE 


The production and piping of oil has others — outstanding reliability in 
been said to depend upon compressed compressors to ensure a _ continuous 
air more than any other single form of supply of air . .. the highest degree of 
power. Compressed air from the first efficiency in compressed air tools to 
moment of site preparation . . . compress- ensure the economical use of that air 
ed air for trenching and rock drilling in . « + and a really extensive range of 
the extension of the vital pipelines .. . equipment tc provide a tool for every 
compressed air for the multitudinous items purpose. Becouse CP meets these require- 


of maintenance. In applications such as ments in full measure, it certainly pays 
these, three factors must outweigh all to 





CALL IN| CONSOLIDATED 


CONSOLIDATED PNEUMATIC TOOL CO, LTO. - LONDON & FRASERBURGH 
Offices at Glasgow ©¢ Newcastle © Manchester © Birmingham © Leeds © Bridgend © Belfast *« Dublin © Johannesburg 
Bombay . Melbourne . Paris . Rotterdam . Brussels . Milan . and principal cities throughout the world 
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ooo IN ONE STEP 


IMMEDIATE ERECTION OF 
STANDARD A, B, and C * PLATFORMING UNITS 
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7. 
I-53 
This is big news for the refiner who needs Platforming 
... and in a hurry! 


Procon can erect Platforming units of * 600, 1000, and 1500 barrel 
per day design capacities from drawings already on file. This 
means no time out for detail design—no extended interval 
between contract and construction. 


Actual capacities of these Standard units will vary according to 
refiner’s feed stocks and method of operation, but the range of 
sizes permits the refiner to choose the capacity best suited 

to his individual requirement. 


This file-to-field service is the answer to fast, economical 
construction and enables the refiner to take the shortest route to 
profitable on-stream production with the widely accepted 
Platforming process. 


P 


ROCON Zerysnace’ 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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and, based on performance . «« 
9 out of 10 who use 
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AEROCAT MS Catalyst 
AMERICAN Ganamid 
COMPANY 


30 Rockefeller Plaza, New York 20, N.Y 
’ . 
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Refining Becomes a Global Industry 
Kent Refinery Will Add 4,000,000 Tons to Britain’s 
Processing Capacity 


Air Pollution a Public Relations Problem 


for All Urban Refiners 
French Refinery Output Exceeds National Requirements 


Factors in the Design of Refinery Electrical Distribution 
Systems 


Broad Construction Activity Makes Refining a 
World Wide Industry 


Cities Service Operates First Orthoflow Cracker 
in United States 


German Refineries Fully Cover Domestic Demand: 
Ruhr Becomes Refining Center 


Cat Reactor Replaced During Normal Turnaround 


U.S. Refiners Raise Capacity to Meet Defense 
Requirements 


Houdriflow Catalytic Cracking: A Progress Report 
Coryton: Vacuum Oil Company’s New Refinery 


Italy’s Refineries Exceed Demands for White Products 
but Problem of Fuel Oil Remains 


Oil Refineries of the World 
High Alumina Cement in Oil Refineries 


Air-Water Cooling Unit Saves Water at West Texas 
Gasoline Plant 


Advertiser's lidex 


THIS MONTH S COVER 


During Oil Progress Week last October, Gulf Oil Corp. dedicated the 
largest fluid cat cracker in the world at Port Arthur, Texas, The 

unit, as pictured on this month's cover, has a charging capacity of 
60,000 b/d. Its throughput is 20 percent greater than any other 

unit operating. Construction was by the M. W. Kellogg Co. Color 
plates are reproduced through the courtesy of Donald C. White, 


editor of The Orange Disc, Gulf's house magazine 





N. K Wir Services | 
A Vecessa vy sconomicald ell Werrices 


EVERYWHERE THE COMPASS POINTS 


Oil men dig wells in the doggondest 
places. But, where there's oil, there's 
Halliburton—ready to perform the 
same high quality of service that has 
made it far and away the leader in its 
field 
“Uniform quality of service regard- 

of location” was established 27 
years ago as an ironclad Halliburton 
policy Whether routine work or 
extreme emergency, big job or little, 
Halliburton will get there somehow — 
by wheel, wing, or water 

The men who get there are hand- 
picked, high-caliber engineers skilled 
in their work. They are supported by 
Halliburton’s 25 years of energetic re- 
search and the experience of service on 
more than a million jobs. They come 
fully-equipped with advanced, highly 
specialized products and tools 

Make it a habit to call Halliburton 
for Necessary, Economical Well Serv- 
ices—everywhere the compass points 


THERE S NO BSTITUTE FOR EXPERIENCE IN OL WELL CEMENTING 


HALLIBURTON 
Oil WELL CEMENTING CO. 


DUNCAN 
OKLAHOMA 
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HILE THE generally accepted estimates of the 

world’s production of crude oil during the cur- 
rent year forecast a probable increase over 1951 of 
seven to eight percent, bringing daily output close 
to 13 million barrels, the rise in refining capacity 
is progressing even more rapidly, adding a million 
and a half barrels since the beginning of last year 
or upwards of 15 percent. 


Since 1939, world production and consumption 
have doubled, and since 1948, when post-war activ- 
ity began to come fully into effect, they have ex- 
panded by 33 percent. During the latter period, 
refinery construction and expansion have added 
yearly four million barrels or roundly 40 percent 
to daily throughput capacity. Thus the refining 
industry has kept itself in advance of requirements 
throughout the period of rapid expansion that be 
gan with World War II, preserving its long record 
of never failing to meet every demand made upon 
it. In order to do this, it has more than doubled its 
capital investment, and its yearly expenditures. 


No less significant than the sustained growth of 
refining capacity has been the expanding rate at 
which processing plants have become distributed 
around the world, making refinery operation a 
truly global enterprise, bringing the produc- 
ing, refining and marketing phases of the oil in- 
dustry into closer connection and putting more and 
more emphasis upon its international character. 


As late as 1946 the United States was produc- 
ing roughly two-thirds of the world’s supply of oil, 
and refining between 60 and 65 percent of the 
whole quantity. Refining capacity in some parts of 
the Eastern Hemisphere actually was lower than 
it had been a half dozen years earlier, owing to the 
damage, amounting in come cases to complete de- 
struction, inflicted by wartime bombing. At the 
same time various factors, including the scarcity 
of coal and the necessity of prompt industrial res- 
toration, combined to create a rapidly growing de- 
mand for fuel oil and other petroleum products. 


In a report issued in 1947 by the National Pe 
troleum Council of the United States, attention 
was called to world wide deficiencies in material 
supplies and to their effect upon all branches of 
industry. In this connection the Council, which 
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EDITORIAL 


REFINING BECOMES A GLOBAL INDUSTRY 


of course could offer suggestions only to companies 
located in the United States, said: “This situation 
will not be brought into balance until American 
petroleum companies operating in foreign areas are 
able to rehabilitate existing plants which were 
damaged during the war and to construct necessary 
expansion. The satisfaction of these foreign needs 
will relieve the load on our own domestic industry 
which at present is heavily overburdened.” 


In the following year, the United States adopted 
the policy of extending financial assistance to other 
countries to better their economic position. The 
Economic Cooperation Administration recognized 
that one of the most effective means of improving 
conditions was to add to their petroleum refining 
equipment, thereby lessening the drain upon their 
declining dollar resources. Through ECA, its Eu- 
ropean counterpart OEEC, state cooperation and 
the voluntary action of American companies with 
overseas interests in constructing processing plants 
abroad, a strong impetus was given. 


Between 1948 and 1952, partly through the en- 
couragement provided by ECA (though only a 
minor part of the needed funds were supplied from 
that source), the refining capacity of the United 
Kingdom and continental European countries out- 
side the Soviet orbit was raised from 640,000 to 
1,580,000 barrels per day. In the Middle East, de- 
spite the loss of 450,000 barrels per day of petro- 
leum products following the seizure of the world’s 
largest refinery at Abadan by the Iranian govern- 
ment, there was a small rise in capacity. In the 
Far East and Oceania, petroleum processing facili- 
ties were enlarged by 190,000 b/d or more than 
100 percent. In the Western Hemisphere, aside 
from the United States, daily refinery capacity has 
risen by more than a million barrels. 


As a result of the steadily expanding develop 
ment of the international trend in refining oper- 
ations, the United States now possesses 54 percent 
of the world’s greatly enlarged refining capacity 
and other countries 46 percent, the proportions be- 
ing not widely different from the division existing 
in the production branch of the industry. The 
change is one that makes for better balance and 
greater stability in what is by necessity funda- 
mentally an international industry. 





KENT REFINERY 


WILL ADD 4,000,000 


BY E. LAWSON LOMAX 


Lifting a 12-ton heat 
exchanger into position. 


Sketch of the 
600-acre refinery 
site being de- 

ve lope d by 
Anglo-Iranian 
Oil Co. on 

the Isle of Grain. 


T HE KENT REFINERY now in construc- 
tion for the Anglo-Iranian Oil Com- 
pany under the engineering direction of 
E. B. Badger & Sons (Great Britain) 
Ltd., a division of Stone & Webster En- 
gineering Corp., will go far toward free- 
ing the United Kingdom from dependence 
on imports of petroleum products. The 
first stage in the development of the plant 
is now approaching completion and is to 
be followed by further expansion which 
will raise its throughput to 40 million tons 
per year, upwards of 80,000 barrels daily, 
and double the capacity originally planned. 

The site of the refinery is on the his- 
toric Isle of Grain, which in the early 
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Manifolds for two of 
the refinery crude tanks. 


TONS TO BRITAIN’S PROCESSING CAPACITY 


days of its history, circa 250 B.C., was 
an authentic island bounded by navigable 
waters of the Thames, Medway and 
Yantlett Creek. Today, although it still 
retains its name, it can no longer be 
classed as an island. 

Pottery of this early period, made by 
the people of Kent, has been found at 
Wallend; when the Romans came they 
made pottery too; later came the in- 
vasion of the Jutes and Saxons, when 
Kent alone maintained its name among 
the divisions of southeast Britain. About 
500 B.C. the marshes of the island be- 
came sheep grazing lands, for which pur- 
pose they have been used to the present 
day. 

Early industry was the recovery of sea- 
salt from saltpans, filled at high tide and 
left to evaporate. From A.D. 600, Kent 
was Christianized under the influence of 
Saint Augustine and King Aethelbert, and 
the first wooden church was built on the 
island. 

About 1,000 years ago, the sea invad- 
ed the island and the abbey and monas- 
teries located there were compelled to 
build earthen walls against the invasion; 
at the present time the same situation 
exists, with walls heightened and wid- 
ened over the centuries. It is estimated 
that the Isle of Grain is sinking below 
sea level at the rate of a foot a cen- 
tury. 

In 1866 a fort and garrison was es- 
tablished on the island and in 1882 it was 
connected to the mainland by railway to 
feed the Port Victoria branch of the 
Southeastern and Chatham Railway and 
the continental service to Flushing from 
that port, since abandoned. 

The Isle of Grain’s first introduction 
to the petroleum industry was in 1923 
in the shape of the Medway Oil and Stor- 
age Co. which built an oil refinery and 
storage tank farm on the southwestern 
corner of the island. The refinery was 
shut down and dismantled in 1932, but 
the storage has remained and expanded. 
In 1939, on ground acquired on Wallend 
Farm, a modern underground petroleum 
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storage installation was built and in 1944 
a branch of “Pluto” was connected to this 
storage, gasoline being pumped to the 
southwest coast of Kent and so across 
the Channel to France to feed the armies 
of the Allies. 

It can well be understood that many 
construction problems were involved in 
the erection of a refinery on such a site. 
The total area of the land acquired on 
the island by Anglo-Iranian is about 2,000 
acres, the area developed for building 
purposes at the present time being about 
600 acres. 

The alluvial mud of the marshes cov- 
ered the whole of this area, interposed 
with innumerable shallow fleets or ditches, 
the depth of water varying with the rise 
and fall of the tide. This alluvial mud 
has little or no bearing value for surface 
structures; the sub-surface consists of 
patchy beds of gravel, varying consider- 
ably in area and depth, and very irregu- 
lar in location, while below this, in vari- 
able depths, London clay is encountered. 
These variations in depth have consider- 
ably influenced the general layout of the 
refinery, and also have entailed a large 
amount of surface preparation before 
foundation work prior to erection work 
could be commenced. 

Consolidation of ground has been ac- 
complished partly by removal of gravel 
soil from the higher sections to the lower 
ones, and partly by consolidation by means 
of sand dredged from a sand bank in the 
Thames Estuary, which was then pumped 
ashore as a slurry and allowed to drain. 
For this purpose, 3,000,000-4,000,000 cubic 
yards of earth had to be moved and 1,000,- 
000 cubic yards of sand pumped from the 
estuary. 

As ground conditions differed substan- 
tially, various methods of foundation 
structure had to be employed; piling was 
used where concentrated loads had to be 
carried; concrete rafts were used where 
conditions were favorable for these, and 
in some areas deep excavation was em- 
ployed, preparatory to laying down foun- 
dations. 


Work on the site was commenced in 
mid-1950, the scheduled size of the refinery 
being then 2,000,000 tons per year, but 
this has now been increased to 4,000,000 
tons and the first part of the building 
program will be completed and the plant 
in operation in mid-1952 

The erection program is being carried 
through in three stages: 

Stage I: The crude oil distillation plant, 
together with the necessary auxiliary 
plants for sweetening and blending chief 
products. This stage is nearing comple 
tion. 

Stage II: This stage is due for comple 
tion in mid-1953, and embraces the cata 
lytic cracking plant with its auxiliary 
vacuum distillation, fractionation and 
stabilizing units, together with treating 
and sweetening units for the manufacture 
of premium grade motor fuels. 

Stage III: Comprises the lube oil re 
finery, with its vacuum distillation unit, 
de-asphalting, solvent refining, de-waxing, 
clay treatment and blending and packag- 
ing units, and is scheduled for completion 
at the end of 1953. 

The complete refinery, while flexible 
enough for the processing of many crudes, 
is primarily designed for treating Mid- 
die East crudes in which the Anglo 
Iranian Oil Co. has had many years of 
experience, and the principal products on 
a yearly basis will be, in tons: 

950,000 
110,000 
29,000 
190,000 


140,000 
1,862,000 


Motor spirit 

Premium grade kerosine 

Tractor vaporizing oil 

Gas oil 

Lubricants 

Fuel oils 

For the discharge of crude oil and for 
loading of refined products, four deep 
water jetties, with pipe line connections 
serving all tank farms, have been built 
by McAlpine and Partners. These are 
concrete steel reinforced structures and 
stand on steel box piles; they extend out 
so far into the river that there will be 
about 40 feet of water at low tide, thus 
enabling the largest sized tankers in op- 
eration or projected to discharge at all 
stages of the tide. 








From these jetties the crude will be 
pumped into crude storage tanks, the pro- 
jected number and size of these being 
sufficient to insure six weeks supply to 
the refinery. Steel scarcity has caused 
some delay in completion of the full stor- 
age capacity. 

The nominal capacity of the crude oil 
distillation unit is 80,000 barrels per day 
and it is the largest of its kind in Eu- 
rope. It was designed by E. B. Badger 
and Sons (Gt. Britain) Ltd., and was 
originally intended for Haifa. It was 
partly constructed for that purpose in 
the United States, but when trouble arose 
between Israel and Arab countries, it was 
temporarily put into storage and fabrica- 
tion was later completed for its use in 
The erection was carried 
oul sy Wimpeys. 


this refinery. 


It consists of a pre-flash column and 
a main column with the usual accessories 
of pipe still, heat exchangers, pumps and 
control instruments. The flash column is 
bottle-shaped and is 90 ft. high; the bot- 
tom and wider section is 18 ft. 6 in. in 
diameter and contains 11 trays, the upper 
and narrow section being 10 ft. 6 in. in 
diameter and containing 10 trays. 

The overheads pass on to the stabilizer 
unit, while the bottoms go to the main 
distillation column which is 22 ft. in 
diameter and 144 ft. 6 in. high, with 29 
trays. The fractions taken from this unit 
are: 

Overhead from flash column, light spirit 
to stabilizer. 

Overhead from main column, benzene 
to sweetening. 

Side sections main column, kerosine to 
treatment. 

Side sections main column, light gas oil 
to stock. 

Side sections main column, heavy gas 
oil to stock. 

Residue main column, fuel oil to stor- 
age or feed stock to the vacuum distilla- 
tion units. 


The stabilizer unit consists of a depro- 


Overhead piping in cat cracker 
plot with distillation unit in background. 


panizing and debutanizing column. It has 
a nominal capacity of 12,000 barrels per 
day, and is built to the company’s de- 
signs by Ashmore, Benson & Pease. The 
depropanizing column is 4 ft. 6 in. in 
diameter by 106 ft. 3 in. high and contains 
36 trays, its working pressure being 300 
psig. The overheads go to works fuel 
and the bottoms to the debutanizing 
column. It is designed as two sections 
in one unit, a stripping section and a rec- 
tifying section. The stripping section is 
9 ft. in diameter with 10 trays, and the 
rectifying section is 6 ft. 6 in. with 14 
trays, the total height being 82 ft. 6 in. 
and its working pressure 115 psig. 

The overhead product is butane which 
passes on for treatment and then to stor- 
age for sale as such or for fuel as de- 
sired. The bottoms go to the treating 
plant and then to the sweetening plant 
for blending with overheads from the main 
distillation column as regular grade mo- 
tor spirit. Part of the kerosine side 
stream from the main column goes to the 
Edeleanu sulfur-dioxide plant for finish- 
ing. Light and heavy gas oils go direct 
to storage. 

Spirit treating plants consist of solu- 
tizer treating and copper chloride sweeten- 
ing units and are built to the designs of 
the Anglo-Iranian Oil Co., the solutizer 
plant being engineered by Costain-John 
Brown and the copper chloride unit by 
Foster Wheeler. 

Two copper chloride sweetening units 
are of 8,000 barrels per stream day each, 
in which the overheads and residues from 
the stabilizer unit, together with the over- 
heads from the main distillation column, 
will be treated for finished products. 

The solutizer unit is of 6,000 barrels 
per day nominal capacity and is used for 
treatment of overheads from the stabili- 
zation unit, together with the catalytic 
cracked spirit when that plant is in op- 
eration. 

The kerosine fraction is finished for 
sale as premium kerosine by the 


Edeleanu process, the unit having been de- 
signed by Badger with a nominal capacity 
of 1,000 tons per day at 100 percent treat- 
ment by volume with sulfur dioxide, the 
extract being used for tractor fuel. No 
acid treatment is used. 

The above units, together with the gen- 
eral refinery auxiliary units, comprise 
Stage I of the refinery construction and 
will be in operation while the further 
stages, which are well advanced, are be- 
ing completed. 

As mentioned before, Stage II com- 
prises the catalytic cracking plant with 
its auxiliary units, the first of which is 
the vacuum distillation unit for the pro- 
duction of catalytic cracker feed stock. 

There are two identical vacuum dis- 
tillation plants, either of which may be 
used for the production of catalytic 
cracker feed stock or for the preparation 
of lubricating oil distillates. The capacity 
of each unit is 17,500 barrels per stream 
day. 

The fractionating columns are in the 
form of an inverted bottle; the bottom 
section, which is fitted with non-contin- 
uous decks, being 22 feet in diameter and 
the top sections fitted with 26 trays 26 
feet in diameter, the total height being 
119 feet. 

Five side streams, including gas oil, 
can be taken off, besides asphalt bottoms 
which go to works fuel. At present there 
is no plan for the production and sale of 
asphalt as such. When the unit is being 
used for the production of catalytic 
cracker stock all the distillates are bulked, 
but when used for the preparation of 
lubricating oil stocks the fractions are col- 
lected and treated separately. One of the 
vacuum towers was built by Daniel Adam- 
son and the other by Motherwell Bridge 
& Engineering Co. 

The fluid catalytic plant, built to the 
designs of M. W. Kellogg Co., will make 
use of an aluminum-silica microspheroidal 
catalyst. It has a rated capacity of 12,- 
500 barrels per stream day. Erection of 


Sections of regenerator ready for 
lifting into position for the cat cracker. 











the plant is being carried out by Costain- 
John Brown. The reactor and regenerator 
has been fabricated by Motherwell Bridge 
& Engineering Co. 

Operation is by the conventional meth- 
od under which the preheated feed stock 
is injected along with the already heated 
catalyst from the regenerator into the 
bottom of the reactor. Here the catalyst 
settles to form a dense fluid bed and 
brings the feed stock up to the required 
cracking temperature. 

Cracking takes place with the forma- 
tion of coke on the catalyst. The cracked 
dil vapors pass through cyclone separa- 
tors for the separation of entrained cata- 
lyst and then to the fractionating column, 
the separated catalyst being returned to 
the bed. The depth of the catalyst bed is 
maintained automatically and the spent 
catalyst from the top passes down to the 
bottom through an annular space provid- 
ed for the purpose and is then elevated 
by combustion air to the regenerator 
where coke is burned off and the regen- 
erated catalyst returns to the reactor, thus 
completing the cycle. 

The cracked vapors pass to the frac- 
tionating column, which is 12 ft. in diame- 
ter by 92 ft. 5 in., with 21 bubble trays, 
all fabricated by G. A. Harvey, and from 
there go to the debutanizing towers, the 
absorber stripper and the rerun tower, 
for final separation of the cracked prod- 
ucts into propane, butane, light gasoline, 
heavy gasoline and residues of recycle 
stock. 

The following are the main dimensions 
of the various towers: 

Depropanizing: 3 ft. 6 in. diam. by 72 
ft. 6 in. high, fitted with 30 trays and 
working at 270 psig; bottom temperature 
217°F; made by Marshall Anderson, Glas- 
gow. 

Debutanizing: 6 ft. diam. by 79 ft. 6 
in. high, fitted with 30 trays and work- 
ing at 180 psig; bottom temperature 
430°F. 

Absorber stripper tower: 3 feet and 






Topping unit showing completely insulated 
primary column and stripper in foreground. 











5 ft. 6 in. diam. by 105 ft. high, fitted 
with 45 trays, working at 185 psig; bot- 
tom temperature 205°F. The two towers 
are supplied by John Thompson, Wolver- 
hampton. 

Rerun tower: 7 feet diam. by 60 ft. 
6 in. high, fitted with 24 trays, working 
at five psig; bottom temperature 480°F., 
made by Motherwell Bridge & Engineer- 
ing Co. Cooper-Bessemer compressors 
made by Harland & Wolff are used, there 
being 2 x 660 hp units and 2 x 440 hp 
units, all two-stage, working at 220 psig 
The blowers were made by B. T. H. and 
Metro-Vic and are steam turbine driven 

The cracked spirits are solutizer treat- 
ed and copper chloride sweetened and are 
blended with straight run spirits for the 
manufacture of premium grade motor 
fuels. Completion of this plant will mark 
Stage II of the erection program, leaving 
the lubricating oil plant for Stage III. 

The vacuum distillation plant which is 
the primary process in this section has 
been described above. The process for 
lubricating oil manufacture consists of de- 
asphalting, solvent refining, de-waxing, 
clay treatment and blending. The plant 
is designed to produce 140,000 tons of 
finished lubricants of various grades per 
year. 

The first part of the process is the 
de-asphalting unit of Kellogg design with 
a rated capacity of 4,500 barrels per day. 
Solvent treatment is by furfural, using 
the Texaco process, the plant for which 
is engineered by The Lummus Co., and 
is designed for a capacity of 5,800 barrels 
per stream day. 

The extraction or solvent treating tower 
is 11 ft. 9 in. diam. by 106 ft. high, 
and is fitted with eight trays. Next in 
order are the towers for recovery of sol- 
vent from the raffinate and extract, the 
furfural redistillation tower, the water 
removal tower, and the de-aerating tower 

The raffinate stripping tower is in two 
sections with a total height of 63 ft., 
the flash section is 5 ft. 6 in. diam. by 





22 ft. 6 in. in height, with six trays, and 


the stripping section 5 ft. 6 in. diam. by 
41 ft. 6 in. in height with 19 trays. In 
this tower the raffinate or lube oil stock 
is stripped of the furfural dissolved in 
it before going on to the wax extraction 
plant. The extract, which contains a much 
larger percentage of furfural than the rat 
finate, then passes to the extract flash 
tower where a large proportion of the 
furfural is removed. 

This tower is 7 ft. 6 in. diam. by 28 ft 
high and is fitted with four trays Fo 
final removal of furfural, the extract 
passes on to the extract stripping towel 
where the final traces of furfural are re 
moved. This tower is in two sections, 
the flash section and the stripping section 
The former is 5 ft. 6 in. diam. by 22 ft 
high and fitted with six trays, and the 
latter 3 ft. 6 in. diam. by 41 ft. 6 in. high, 
fitted with 19 trays. 

The recovered furfural then requires re 
distillation, and water and air removal 
The redistillation tower is also in two 
sections, the bottom section being 7 ft 
6 in. diam. by 35 ft. 6 in. high, fitted with 
six trays, and the upper section is 5 ft 
6 in. diam. by 35 ft. 6 in. high, a total 
height of 71 ft. The water removal tower 
is 3 ft. diam. by 32 ft. 6 in. high and is 
fitted with 16 trays. 

The redistilled, dried and de-aerated 
furfural passes back to storage for further 
use in process. 

With the exception of the extract flush 
tower, which was fabricated by John 
Thompson, all the above towers were fab 
ricated by Daniel Adamson to the designs 
of The Lummus Co 

The methyl-ethyl ketone wax extraction 
plant, which has a capacity of 3,290-4,500 
barrels per day, according to the type of 
raffinate being treated, is built on con 
ventional lines for this type of plant. Var 
ious firms have fabricated equipment 
In general, the towers and vessels are by 
Motherwell Engineering Co. The wax fre« 
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Scenes such as the above in an urban oil refinery are causing authorities 
to allege that refiners are contributing to mounting air pollution in American cities. 


| | AVING SOLVED effluent water pollution 

problems as a result of sustained co- 
operative study, the oil refiner now is con- 
fronted with another problem—air pollu- 
tion. 

The problem is not confined to the Los 
Angeles region, which has become cele- 
brated for its eye-irritating smog. It is 
present in a number of other communi- 
ties where industrial operations have 
been concentrated. Apparently, every re- 
finery with an installation in or near 
an urban community soon must recognize 
the problem and do something about it. 
It is one of the many difficulties resulting 
from industrial progress. 

Los Angeles Basin refiners were the 
first to be involved because of the peculiar 
inversion there of normal air layers which 
retards diffusion, and low wind velocities 
and mountain barriers which prevent 
sweeping the smog away. Rumor has it 
that the Indians first recognized the pecu- 
liarity of meteorological conditions in the 
Los Angeles Basin by calling it the “‘val- 
ley of many smokes.” Certainly as early as 
1909 the Los Angeles Chamber of Com- 
merce became worried about losing tour- 
ist trade and urged passage of a smoke 
ordinance. 

World-wide attention was focused on air 
pollution in other industrial areas by the 
Donora, Pa., tragedy in 1948, and the 
somewhat similar disaster in the Meuse 
Valley in Europe. More recently Mexico 
had its own disaster when a number of 
lives were lost due to an accumulation of 
hydrogen sulfide in an oil area. 

Detroit, Chicago, Cleveland, Cincin- 
nati, Baltimore, St. Louis, Pittsburgh and 
New York are all aware of air pollution 
and are attempting to find out who 
is to blame and what to do to minimize 
or eliminate it. Most of these cities are 





blessed with good wind velocities to air- 
condition the communities. It is said that 
the New York-New Jersey area soon 
would become uninhabitable if meteorolog- 
ical conditions there were similar to those 
in Los Angeles. 

City and county legislation has been 
adopted in certain areas and authorities 
have been selected to regulate air pol- 
lution. Some of the authorities are adopt- 
ing a reasonable attitude toward industry 
and are trying by education and assistance 
to improve the situation. Others are 
wielding a big stick. In New York City 
within the past year both attitudes were 
displayed. One city official working on 
smoke control favored cracking down on 
such companies as Consolidated Edison 
with daily fines, and another recognized 
that “Con Ed” was spending several mil- 
lions at its plants and favored giving the 
company time. 

At the recent API refinery division 
meeting at San Francisco a paper en- 
titled “The Policeman is Coming” was 
read by Vance M. Jenkins of Union Oil Co. 
He recited the theories which have been 
advanced from time to time as to what 
has caused Los Angeles smog conditions 
and pointed out that “when the cop is 
called in about an air pollution matter, 
the proceedings which ensue do not follow 
the ordinary American system . . . for 
the party which summons him is usually 

a political agency that governs by 
decree.” Mr. Vance closed his paper with 
this warning: “Don’t look now, but the 
shadow you see is not from a smoking 
stack. It is the shadow of the police- 
man who already has his hand on the 
shoulder of the petroleum industry in Los 
Angeles County.” 

When air in an urban community is 
contaminated, the policeman unfortunately 
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is likely to place his hand on the oii 
refiner’s shoulder first. This is because 
of the pervasive odor of certain mercap- 
tans emanating from a refinery and not 
always because of smoke or noxious gases 
which may contribute to smog. Los 
Angeles is a prime example of miscon 
ception on the part of the public and of 
control authorities. Early theory was that 
oil refineries were responsible for smog 
because some sulfur dioxide was liberated. 
Refiners banded together and installed 
sulfur recovery equipment, but the smog 
got worse. All told, the oil industry in 
the Los Angeles area has spent about 
$12.5 million for air pollution control 
equipment. Now it has been necessary 
to develop new theories regarding smog 
causes. 

In Cleveland the Standard Oil Co. of 
Ohio was accused by some of sulfur air 
pollution although it was operating on 
sweet crude whereas a nearby chemical 
plant was a very large processor of sul- 
fur. Also it was complained that air 
contamination was greater on Saturdays 
and Sundays when. the facts were that a 
steel mill shut down its sulfur recovery 
plant on week ends. Complaints to Sohio 
were heavy during a period when the re- 
finery was shut down. 

The oil refiner in an urban community 
is sensitive to the attitude of the public 
because of the effect on gallonage which 
may result if customers think that the 
plant is responsible for smog. A steel mill 
usually is less concerned because few cus- 
tomers buy steel products by mill brand 
name. The same usually is true of a 
chemical plant. Nevertheless, the man- 
agements of concerns of this type are be- 
coming aware of difficulties which may 
come in the future unless pollution prob- 
lems are solved. 

Henry B. du Pont, vice president of 
E. I. du Pont de Nemours and Co., told 
the recent air pollution symposium at 
Los Angeles that the management of his 
company requires that all pollution prob- 
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lems be solved before a new plant is erect- 
ed. This involves studies of meteorologi- 
cal conditions and fish life in streams. 
The company has an investment of $25 
million in pollution prevention equipment 
at its various plants. 

A recent survey by Fortune maga- 
zine in Terre Haute, Ind., revealed that 
more people want industry to eliminate 
dust, smoke, noise and odors than ask 
for pay above average wages or play- 
ground facilities for children. 

As noted previously, the public may 
entertain an erroneous idea as to smog 
causes. Esso Standard Oil Co. has be- 
come aware of this recently, partly be- 
cause the New Jersey turnpike adjacent 
to the huge Linden refinery now brings 
thousands of motorists near a number of 
refinery flares. Esso has prepared a book- 
let which is sent to those who ask or 
complain about the flares. The book is 
entitled “Refinery Safety Flares: What 
and Why.” 

The Esso booklet states in part that 
“in refining, some petroleum is turned into 
gases which are cooled, compressed and 
otherwise treated to make gasoline, heat- 
ing oil and other products. Sometimes 
it isn’t possible to cool these gases quick- 
ly enough, or a compressor is taken out 
of operation for inspection. When this 
happens, the gases must be released to 
relieve the pressure on equipment. If 
they are not, a pipe may leak and the 
gases, which are heavier than air, flow 
along the ground where they come in 
contact with a spark or flame. 

“To eliminate this possibility quickly, 
the gases which cannot be diverted to 
other equipment are piped to stacks high 
above the refinery where they are ignited 
and burned off harmlessly. When the gases 
reach the top of the stack, the normally 
small pilot light suddenly billows into a 
sizeable flame and, we regret, some smoke. 

“We are hard at work and close to a 
solution, we think, in reducing both the 
flame and the smoke. In fact, Esso plants 
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spend more than $500,000 each year to 
maintain rigid atmospheric controls. This 
is exclusive of investments in new equip- 
ment and methods for such improve- 
ments. Soon perhaps we may eliminate 
this problem. Meanwhile, we see that it 
occurs no more than is absolutely essen- 
tial in a busy plant like ours. 

“The automatic safety flare, as a mat- 
ter of fact, performs much the same func- 
tion as the safety valve on your furnace, 
When it lets go, it 
may startle you a bit, but it’s awfully 
good to know it’s there when needed. So 
whether the refinery safety flare is only 
on a ‘stand-by’ basis or performing its 
necessary function, it’s our assurance and 
your assurance that everything’s under 
control and that Esso is hard at work 
to serve you.” 

Now that sulfur dioxide has been shown 
not to be the important contributor to 
smog, other villians are being denounced 
In 1950 it was found that 50,000 tons 
of fuel and rubbish are burned daily in 
the Los Angeles area with the resulting 
release to the air of 1,800 tons of com- 
bustion products other than CO and CO 

Latest theory to be expounded in Los 
Angeles is that olefin vapors from gaso- 
line blow-by in motors and evaporation 


or pressure cooker. 


react with ozone to form aerosols of com- 
plex composition which stay in suspension 
in the air for long periods. 

One of the largest sources of com- 
bustion products in the modern urban 
area is the automobile. Usually the ex- 
haust gases are thought of as containing 
carbon monoxide, carbon dioxide, oxygen, 
hydrogen and small amounts of hydrocar- 
bons. 

Recent studies suggest that the volume 
of hydrocarbons released to the air 
through piston blow-by is of considerable 
importance in smog formation. J. @. 
Payne and H. W. Sigworth of California 
Research Corp. conducted a series of 
dynamometer tests which revealed that 
noxious products which contribute to eye 


Cartoons from the Esso Standard 
booklet explaining that 
refinery flares serve as safety valves. 


and throat irritation are more prevalent 
in blow-by than in exhaust 
is affected greatly by mechanical condition 
of the motor. The concentration of nox- 
ious products is affected by type of fuel, 
carburetor adjustment and power output 
The investigators found paraffins, olefins, 
aromatics, cyclics, acids, alcohols, alde 


Blow-by 


hydes and an organic hydroperoxide in 
blow-by gases. 

In Los Angeles County there are two 
million cars which consume 12,000 tons 
of gasoline daily. Hydrocarbon loss to 
the atmosphere from these cars has been 
calculated at 850 tons per day In the 
heavy traffic periods from six a.m. to six 
p.m. the losses are at the rate of 1,275 
tons per day. It has been found that the 
average car loses five percent of its fuel 
by blow-by and out the tailpipe in steady 
driving and as much as 19 percent du 
ing periods of deceleration. Stop and go 
driving in the cities thus increases pollu 
tion of the air by such gases as methane 
acetylene, paraffins, and olefins in the C 
to C, range. 

Los Angeles Air Pollution Control Dis 
trict is determining hydrocarbons in the 
air by complicated methods. Concentra 
tions up to one ppm have been found 

Domestic consumption of natural gas 
also contributes to the modern smog prob 
lem in urban areas where coal is not 
burned largely. E. L. Hall of the Ameri 
can Gas Association laboratories has 
found that domestic gas appliances may 
produce 15 to 500 ppm of oxides of ni 
trogen and 0 to 11 ppm of aldehydes. On 
the basis of these findings, Los Angeles 
air may be contaminated with 19.25 tons 
of NO, and 1.25 tons of aldehydes per 
day through the consumption of 318,000, 
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Fig. 1. Flare tip designed by 
Standard Oil Co. of Ohio to give 
good combustion over a wide 
range of 


upply. 


gas 


000 natural 


cubic feet or 7,600 tons of 
gas. 

Incomplete combustion is, of course, the 
cause of the release of this type of pol- 
lutant. To this may 
be, Mr. Hall presented the following tab- 
ulation to the 
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show how serious 


recent smog conference at 
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In cities where coal is largely used for 
domestic heating, the average home is a 
pollution. 
This has been shown by air analyses which 


substantial contributor to air 


pol- 


changes in 
In cities such as Cincinnati where 
natural gas is supplanting coal, there has 
been a great drop in winter pollution. 
Air pollutants consist of both 
particulate matter. Of the 
sulfur dioxide, hydrogen sulfide and hydro- 
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lution. 


gases 
and gases 
gen fluoride are generally considered to 
be of industrial but have 
shown to be of domestic origin as well. 
Other pollutants 
trogen and ozone are natural constituents 
of the 
formation. 


origin, been 


such as oxides of ni- 


atmosphere which contribute to 
smog 
Of the solid particles in the air, the 


Fig. 2. Improved flare tip ready for 
installation at Sohio’s Cleveland 


plant. 


but the 


aerosols 


larger ones settle fine 
particles usually settle 
so slowly that their suspensions are me- 
chanically stable. The upper limit of aero- 
sol size is about 100 microns. 

Sulfur dioxide from the com- 
bustion of nearly all fuels. Hydrogen sul- 
fide, mercaptans and other organic sul- 
fides cause odor nuisances in concentra- 
tions much below the smallest concentra- 
tion of SO, detectable by odor. 

In the Los Angeles area eye-irritating 
smog which causes injury to vegetation 
has been attributed in part to interme- 
diate oxidation and polymerization com- 
pounds caused by the action of ozone and 
nitrogen oxides on olefins of about five 
to nine carbon atoms with or without the 
action of sunlight. The ozonides and 
peroxidic compounds have not been ana- 
lyzed directly because of their instability. 
Analysis has been by such methods as 
infra red or mass spectrography. 

Generally recognized effects of air pol- 
lution are of three basic types: nuisance, 
economic and health. Dirt, offensive 
odors, loss of visibility and eye irritation 
the nuisance type which may 
create much of the public outcry against 
industry. More important economic ef- 
fects include discoloration of paint, cor- 
rosion, soiling of clothing, household fur- 
nishings, and store merchandise, injury to 
vegetation and livestock. Health effects 
have been highlighted in recent years by 
the Donora tragedy and more recently 
by the loss of life in Mexico due to hy 
drogen sulfide. 
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Not much is known about general health 
Such 
effects on persons in good health, on pre- 
existing 
common diseases will require extensive 
and painstaking investigation by public 
authorities and research organizations. 
Technical difficulties in the way are many 
and complex. 

In general, to conduct a study of air 
pollution, it is necessary first to perfect 
methods of accurate measurement of pol- 
lutants and determine Source 
studies must include 
tivities such as trash burning as 
as large industrial enterprises. 

Interpretation of analytical results is 
of major importance after sources have 
been discovered, samples taken and analy- 
ses conducted. 

Standard Oil Co. of Ohio began working 
on the air pollution problem 
years or more ago. Its program of study 
and prevention has been praised by Cleve- 
land newspapers and by H. G. Dyktor, 
director of industrial hygiene for the city. 
Mr. Dyktor is an official of the coopera- 
tive school of thought who believes that 
progress will be made much faster by ed- 
ucation and persuasion than by strong 
arm methods. He has had to take a good 
deal of abuse himself from irate citizens, 
but appears able to “take it” and 
tinue his program of working with in- 
dustry. 

Cleveland 
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is trying to find out what 
are the major sources of pollution and 
what the An- 
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Fig. 3. Refractory in improved design flare 





FUME 








INLET 












HIGH 
PRESSURE f 
(e) E | 














EFFLUENT 
DRAIN 





SCRUBBING MEDIUM 








tip after three months service. 





swers require comprehensive knowledge 
of wind direction and velocity, tempera- 
ture, pressure and relative humidity. 
Here, as in many communities, it has 
been noted that localized meteorological 
conditions have a great deal to do with 
air pollution. Sohio, in cooperation with 
other industries and the United States 
Weather Bureau, has set up weather sta- 
tions to aid in the study of pollution in 
the highly industrialized Cuyahoga Val- 
ley. 

Sohio’s weather stations are equipped 
with an anemograph, a hygrothermograph 
and a recording aneroid barometer. Wind 
direction and velocity are recorded on a 
single 14-day chart. Air temperature and 
relative humidity are also recorded on 
a single 7-day chart, and the barometic 
record is recorded on another 7-day chart. 
Additional instruments are to be in- 
stalled later. Already the equipment has 
shown remarkable local deviations. Wind 
direction may vary from five to 15 de- 
grees at the Sohio No. 1 refinery from 
that at the Cleveland airport eight miles 
distant. Velocities may be only 50 to 80 
percent of airport velocities. Air tempera- 
tures vary from one to three degrees and 
humidity similarly. To supplement the 
weather data, Sohio gathers air samples 
at stated points for analysis and report 
to city authorities. 

Although Sohio operates on sweet crude, 
the company has recognized the odor 
nuisance created by very small concen- 
trations of mercaptans and other organic 
sulfides, fatty acids used in grease man- 
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ufacture and hydrocarbon aerosols con- 
tained in fumes from the asphalt plant. 
It has attacked these problems vigorously 
in addition to the usual methods taken to 
reduce smoke from boiler house and other 
stacks. 

At the boiler house Sohio installed an 
automatic fuel control system to halt 
smoke from normal operations. Results 
are checked by a densometer. 

A great deal of study has gone into 
the flare problem in an effort to reduce 
the quantity of flare gas and to provide 
proper burning devices for the surges 
which are unavoidable. A primary meth- 
od of reducing volume is to provide 
greater compressor capacity for the va- 
por recovery plant with stand-by equip- 
ment to take over during necessary main- 
tenance activities. Tied with this is 
Sohio’s program of seeking to reduce 
surges through better control of process- 
ing operations. Despite optimum control 
methods, the refiner with a reformer and 
a modern cat cracker may be confronted 
with nearly instantaneous surges of from 
50,000 to 500,000 cubic feet of gas per 
hour. Such surges cannot be taken care 
of with excess compressor capacity or 
with gas holders. The flare must be re- 
lied on for disposal. 

Sohio’s first flare built in 1944 con- 
sisted of a straight vertical unobstructed 
section of 24-inch O.D., steel pipe, 220 
feet high, the top five feet of which was 
clad with an additional %4-inch thick steel 
plate. The flare was also provided with 
a pilot light consisting of a gas line hav- 







Fig. s, Design of fog filter 
used by Sohio for scrubbing acid fumes. 





ing an open end and an ignition system 
The bottom of the flare stack was sealed 
against flashback by an 18-inch water seal 
inside a flashback seal drum 

During the operation of this stack, sev- 
eral undesirable features were encoun- 
tered. The most obvious and objectionable 
was that poor combustion conditions ex- 
isted at the tip. With the quantities of 
gas being released, the flare burned with 
a very black smoky flame. 

Secondly, wind currents at the top of 
the flare stack adversely affected opera- 
tion. Also, downdrafts caused the flames 
to roll down the outside of the flare tip 
The extremely high temperatures exist- 
ing at the points of flame contact over 
a period of time badly warped the top 
of the flare and later produced long splits 
in the metal. Several pieces of hot metal 
dropped from the tip, endangering per- 
sonnel in the area below. 

The refinery engineers attacked the 
problem and developed a flare tip that has 
been satisfactory. The tip developed is 
illustrated in Figure 1. Seven air inspira- 
tors were furnished by using 6-inch Max- 
on burner bodies and by injecting high 
pressure steam into the burner jets. Air 
is there inspirated into the flare tip. A 
collar was provided at the top of the tip 
to keep the flame away from the body 
of the flare, 18-8 stainless steel being 
used for the tip proper. 

Operation was satisfactory for a range 
up to 20,000 cubic feet per hour For 
the most part this rate was exceeded 
only infrequently and was considered sat- 
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Fig. 5. Plant scale fog filter used to serub fumes 


2 


from 22 reactors and grease kettles at Sohio 
plant. The six by 17-+ft. chambers have a 
rated fume capacity of 5,000 cu, ft. per min. 


Photo by John F. Trauger for “The Sohioan.” 


isfactory by the Cleveland Air Pollution 
Division. However, there still were prob- 
lems. Combustion resonance took piace in 
the inspirator tube and rattled windows 
for half a mile around the refinery. Also, 
after five months, spalling refractory from 
the top of the collar called attention to 
mechanical failure. 

A replacement was fabricated, this time 
of Inconel, and the inspirator tubes were 
shortened to eliminate the annoying com- 
bustion resonance. This tip also used 
gusset plates to strengthen the joint 
where the collar joined the cylindrical por- 
tion of the tip. This tip remained in 
service 30 months. After that time, fail- 
ure of the weld around the collar joint 
had resulted. Also the rigid connections 
from the inspirator to the circular steam 
header had cracked. Changes were made 
to use a transition piece between the col- 
lar and the flare to reduce the tendency 
toward failure at this point. Flexible 
stainless steel hoses were added to supply 
steam to the inspirator jets. This tip 
lasted 20 months. 

Recently a replacement tip of carbon 
steel was fabricated due to temporary 
lack of Inconel. Figure 2 shows the tip 
after three months of service and indi- 
ates the changes in design. The main 
hange was adding steam jets in the col- 
lar. Figure 3 shows that the refractory 
was in good condition due to the jets 
keeping the flame away from the collar. 
The Inconel tip replacing this one is sup- 
plied with six jets in the collar and has 
been in service seven months to date and 
shows no sign of failure. Also a flange 
has been provided so that the collar and 
gusset section can be replaced without the 
necessity of replacing the more costly and 
complicated portion of the tip. This tip 
can supply 1,240 pounds per hour of 
steam to the inspirator jets and 2,060 
pounds per hour to the collar jets. Test 
results on this tip show smokeless op- 
eration for 25,000 cubic feet per hour of 
burning line gas, a short trail of light 
smoke at 38,000 cubic feet per hour and 
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Fig. 6. Fume scrubbers for asphalt 
oxidizers installed by Sohio 
several years ago. 


substantial trailing smoke at 51,000 cubic 
feet per hour. Success of the flare has 
caused Sohio to obtain patents covering 
the device. 

Concurrent with the combustion con- 
trol and meteorological work, Sohio has 
been attempting to take the odor out of 
its refining operations. These were traced 
down to three principal sources: 

1. Acid treating of lubes which involved 
SO, and SO,. 

2. Grease manufacture involving fatty 
acids with unpleasant odors and certain 
processes: evolving H.S. 

3. Asphalt manufacture evolving hydro- 
carbon aerosols. 

F. E. Kropp, supervisor of Sohio’s tech- 
nical service division, and R. N. Simon- 
sen, senior engineer, described the work 
done on fume abatement at the recent an- 
nual meeting of the Air Pollution and 
Smoke Prevention Association of America. 
In this paper they reported that after fail- 
ing to obtain good results in removing 
acid treating fumes with a conventional 
water spray tower, Sohio tried a com- 
mercially developed fog filter. 

As shown in Fig. 4, this equipment 
consists of two cylindrical spray cham- 
bers connected by a cross-over duct. The 
fumes are conducted close to the bottom 
of the first chamber by a central inlet 
tube; they then pass up the cylinder in a 
centrifugal motion and through the cross- 
over duct to the second cylindrical cham- 
ber. The gases pass down the second 
chamber in a centrifugal motion and, 
finally, up and out through a central tube 
in the second chamber. The gases are 
drawn through the equipment by means 
of an exhaust blower located on the out- 
let of the unit. The scrubbing medium 
was introduced through a number of fog 
nozzles. These fog nozzles were placed 
at an angle around the periphery of the 
cylindrical chamber so as to induce a rapid 
centrifugal motion of the gases. This cen- 
trifugal action served to disengage the fog 
droplets from the gases, and prevented 
entrainment of odoriferous mist. To in- 


sure the necessary high degree of atomi- 
zation, the apparatus was equipped with 
a pump which maintained a pressure of 
350 to 400 psi, gage, at the nozzles. 

A three percent solution of soda ash 
in water was used as the scrubbing me- 
dium. At a concentration of 10,000 ppm 
of .SO,, at an air rate of 1,000 cu. ft. per 
min., the sulfur-dioxide concentration was 
reduced to less than one ppm. 

Due to the success of the fog filter 
on SO, absorption, an experimental pro- 
gram was carried on to determine the 
feasibility of using this equipment for 
H.S absorption. The first trial was made 
with water as a scrubbing medium. It 
was found that water was relatively in- 
effective. A second trial with a three per- 
cent soda-ash solution reduced the H,S 
concentration in an air stream of 1,000 cu. 
ft. per min. from 2,200 ppm to 200 ppm. 
To achieve a higher absorptive efficiency, 
an eight percent caustic-soda solution was 
used. This solution completely removed 
H.S from air even with an inlet concen- 
tration of 45,200 ppm. 

By use of the fog filter, it was found 
that fatty acid odors can be completely 
absorbed, using water as a scrubbing me- 
dium. As a result of the investigations 
and the performance of large units in 
other service, a full scale installation has 
been made for the control of hydrogen 
sulfide and fatty-acid odors. Fig. 5 is a 
photograph of the unit which is nearly 
ready to go into operation. This unit 
will be capable of scrubbing fumes from 
a total of 22 reactors and kettles em- 
ployed in grease manufacture. The physi- 
cal dimensions and capacity of the plant- 
size unit are shown in Table I. 

A similar sized installation is planned 
for the control of sulfur dioxide and sul- 
fur trioxide vapors from the acid treat- 
ing of lube oils. 

In the asphalt oxidizing plant previ- 
ously installed, fume burning equipment 
had become overloaded during peak peri- 
ods. In order to decrease the load on 
the fume burners as well as the duct 
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Catalytic units developed by Eugene J. Houdry, father 
of catalytic cracking, to improve combustion of stack 






































gases and decrease venting of combustible gases. 
Mr. Houdry, at left, is illustrating small size of individual 


collecting system, a device was designed 
and installed to condense the blanketing 
steam present in the fumes. The equip- 
ment used is illustrated in Fig. 6. 

The fumes from an oxidizer are con- 
ducted down a vertical pipe, past a spray 
nozzle, and into a horizontal, cylindrical, 
drop-out section. In this section the spray 
and condensate are disengaged from the 
fumes and sent to the waste-water sys- 
tem. The scrubbed fumes then go to the 
fume burner. With the equipment de- 
scribed, the fume load has been reduced 
by 33 percent. The operating conditions 
are listed in Table IT. 

In addition to the reduction in fume 
loading, these scrubbers have resulted in 
two additional advantages. Formerly 
dampers and sliding blinds were used to 
isolate oxidizers not in use from direct 
connection with the fume burner. These 
valving devices were subject to difficulties 
due to asphalt accumulations on the damp- 
ers or from leaks around the blinds which 
added to the fume problem. By raising 
the water level in the drop-out section, 
the scrubber could be used as a water 
seal and thus effectively and simply iso- 
late an oxidizer not in service. In addi- 
tion, the scrubbers knock out asphaltic 
material which formerly accumulated and 
coked in the duct system causing a nasty 
maintenance problem. Further work on 
this fume problem is being directed toward 
improving fume combustion equipment. 

Within recent months Eugene Houdry, 
pioneer developer of catalytic cracking. 
has perfected a catalytic device for im- 
proving combustion which he believes will 
be of value in reducing smog. 

The unit is made up of two thick por- 
celain end plates, a spacer bar of porce- 
lain and 73 coated porcesain rods. The 
end plates are joined rigidly at their cen- 
ters by the spacer bar after the rods 
have been inserted at both ends into shal- 
low sockets in the plates. There is some 
play in the rods to allow for expansion 
and contraction during temperature 
change. The rods are assembled in stag- 
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units to Wm. W. Bowen, chief engineer of Oxy-Catalyst Mfg. Co. 


gered rows and are streamlined (tear- 
shaped in cross-section) to insure good 
contact with the gases, to eliminate turbu- 
lence and offer almost a negligible resis- 
tance to the passage of fumes through 
the catalytic zone 

The vital part of the unit is the cover- 
ing, only .003 of an inch thick, on the 
rods. This is a film of catalytic alumina 
and platinum alloy applied by a special 
process in such a way that it remains 
adherent, intact, and resists high tem- 
peratures and thermal shocks. The unit is 
five and a half inches long, three and one- 
eighth inches high and three inches wide. 
Oxy-Catalyst Manufacturing Co., Wayne, 
Pa., headed by Mr. Houdry, is manufac- 
turing the units. A number are being 
installed by Sun Oil Co. on an experi- 
mental basis. 

It is claimed that the device will com- 
plete combustion of stack gases, reduce air 
pollution and permit recovery of heat 
which otherwise would be lost. Such a 
device might be applied to asphalt fume 
burning such as that practiced by Sohio 
as well as to stack gases of boiler plants 
and stills. 

At the recent midyear meeting of the 
API refinery division, a suggestion was 
made in a paper by Francis C. Moriarty 
and Max M. Fisher of Aurora Gasoline 
Co. that the “API Manual on Disposal 
of Refinery Wastes” be rewritten to 
improve the knowledge of the industry 
on air pollution control methods. They 
thought the section dealing with treat-- 
ment of refinery waste waters to be admir- 
able, but suggested that the sections on 
waste gas disposal and spent caustic 
treatment methods be improved. 

Aurora Gasoline Companv’s plant is in 
urban Detroit. The company got in 
trouble with its neighbors ten years ago 
and a lawsuit resulted. Since then Aurora 
has been working diligently on the prob- 
lem and has regained its lost friends. In 
the API paper the following steps were 
described : 

1. To avoid H.S pollution with conse- 





TABLE | 


PHYSICAL DIMENSIONS AND RATED 
CAPACITY OF PLANT _ FOG-FILTERED 
UNI 


Number of chambers 2 
Diameter of chambers, ft. 6 
Height of chambers, ft. 17/2 
Number of nozzles per 

chamber 40 


(4 vertical headers 
{10 nozzles per header) 
Diameter of concentric 
duct, ft, 1'/, 
Rated fume capacity of 
unit, CFM 5,000 








Rate of scrubbing liquid 
gpm @ 400 psig 75 





TABLE I! 


TYPICAL OPERATING CONDITIONS OF 
SCRUBBERS FOR ASPHALT OXIDIZERS 


Fume rate, cu. ft. per min 3,200 
Fume inlet temperature, deg. F. (max.) 490 
Fume outlet temperature, deg. F. 225 
Water rate to scrubber, gal. per min 1 
Water inlet temperature, deg. F 40 to 105 
Water outlet temperature, deg. F 140 to 175 


quent paint discoloration of nearby struc- 
tures, Aurora connected all sour crude 
storage tanks with a rotary compressor 
which pumps vapors to a heater for burn- 
ing. 

2. Fractionator and stabilizer vapors 
containing H,S and mercaptans are gath- 
ered and burned as plant fuel. 

3. Vapors from finished gasoline stor- 
age are recovered in a Hortondome sys- 
tem. This storage of sweetened motor 
fuel would not release malodorous gases, 
but would add hydrocarbon vapors to the 
air. The Hortondome system has reduced 
storage losses to provide a good payout. 

4. Flue gas from the catalytic crack- 
ing unit is used to neutralize spent-caus- 
tic treating solutions. Waste waters also 
are stripped of volatiles with hot flue 
gases. Vapor effluent of both operations 
is fed through a steam aspirated burner 
to a heater before discharge to the at- 
mosphere. 

5. Process heaters give little smoke 
trouble, but this is not true in the case 
of boiler plants with changing loads or 
tail gas flares, which may vary a thousand 
fold. Aurora has installed smoke indica- 
tors on boiler house stacks. For flare gas 
a complicated burner system was installed 
which was intended to supply adequate 
amounts of air for any volume of gas. 
Results thus far have not been satisfac- 
tory and burning has been returned to a 
brick checker-work open flire. 

In concluding their API paper, Mr. 
Moriarty and Mr. Fisher said that “the 
ever-increasing publicity being given to 
air pollution has indicated the need for 
an exhaustive appraisal of this entire 
subject if we, as an industry, are to move 
rapidly enough to avoid serious public 
reaction.” 
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BY BERNARD PENE 





French refinery 


Dewazxing plant at Port 


Jerome refinery (Esso Standard). 


( bw LATTER HALF of 1951 and the first 
months of 1952 have been marked by 
an important change in the world position 
of French refining. 

The rapid increase in capacity, the re- 
sult of a farseeing policy and of hard 
work accomplished since the end of the 
war, has made it possible not only to cover 
the whole requirements of France and its 
African possessions', but also to export 
an important tonnage of finished products 
and thus cover a substantial portion of 
the world shortage caused by the shut- 
down of the Abadan refinery in 1951. 

The annual crude capacity of the 
French refineries at the present time is 
more than 162 million barrels, whereas 
the needs of France and its overseas ter- 
ritories call for a supply of about 125 
million barrels a year. 

As an indication of trend, refined prod- 
ucts of the French refineries in 1951 had 
the following distributions: 
France (including 

French bunkers) 

North Africa and 

Overseas Territories J 
Export 27.0% 


‘Except small tonnages of special products. 


Catalytic cracking installation at Frontignan 
The cracking chamber is at the 
middle of the column aligned to the left of the 
reactor. The catalyst distributor is at the top. 
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From May 1951 to April 30, 1952, the 
refineries treated 144 million barrels of 
crude petroleum. 

During the same period, the national 
production of crude oil was 3,030,000 bar- 
rels (of which 1,830,000 came from the 
Lacq field), compared with 1,878,000 bar- 
rels in the preceding year. 

This tonnage of production is still very 
small in comparison with French needs, 
but it is to be expected that if prospect- 
ing is maintained as contemplated, good 
results will be obtained both in France 
and the overseas territories, and that in 
years to come, the national production will 
supply an important fraction of the needs 
of the French refineries. 

Imports of crude petroleum increased 
to 144,035,000 barrels from May 1, 1951 
to April 30, 1952. Nearly the whole of the 
imported crude came from the Middle 
East, which furnished 90.2 percent of the 
imported tonnage, compared with 86.9 per- 
cent in the preceding year. 

Of this total, 26,677,000 barrels repre- 
sents the tonnage furnished by the Com- 
pagnie Francaise des Petroles as its share 
of the production of the Iraq Petroleum 
Co., an increase of 56.7 percent over the 
tonnage for the 12 preceding months. It 
is expected that this will soon be in- 
creased to 44,160,000 barrels. 

Some 28.4 percent of the crude petro- 
leum was paid for with 70,700,000 U.S. 
dollars, which covered purchases made by 
the subsidiary companies of the American 
group (N. J. Standard, Socony-Vacuum 
Francaise, Raffineries de Petrole de la 
Gironde) and by the companies which 
have no American participation (Com- 
pagnie Francaise de Raffinage, Raffineries 
de Petrole de |’Atlantique) for a part of 
their supply. 

Payment in the amount of 45.8 percent 
(equal to $105,125,000) has been made to 
cover the needs of the companies with 
English participation (Cie. de Raffinage 
Shell Berre and Societe General des Huiles 
de Petrole). 

The payment agreements put into effect 
during the past year in order to reduce 
dollar expense have been continued. Un- 


Shell refinery at Berre. Topping 
installation is largest 
in Europe, 45,000 b/d. 
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output exceeds national requirements 


der these agreements the crude petroleum 
furnished by the American companies 
from the Middle East has been paid for 
in the proportion of 75 percent in dollars 
and 25 percent in francs. 

The French government’ earnestly 
wishes to raise this latter part to 40 per- 
cent, but it has always been frustrated 
by the difficulties encountered by the in- 
terested companies in using their francs 
on the French industrial market. 

Especially to be noted is the remarkable 
progress made by the French petroleum 
industry in economizing on exchange. The 
IPC is able to foresee that by the begin- 
ning of 1953, it will be enabled, by agree- 
ments and by the increase of its own pro- 






































duction, to pay about 50 percent of its 
purchases of crude oil in francs, as com- 
pared with 10 percent in 1949. 

An analogous progress is shown in the 
matter of freights, due to the steady 
growth of the fleet of French tankers and 
also to reduction of maritime transport 
due to the inauguration of the Banias 
pipe line. It is estimated that at the be- 
ginning of 1953 more than 60 percent of 
the freight charge will be payable in 
francs, whereas in 1949 this percentage 
was 34 percent. 

To complete this brief review of the 
financial aspect of the French petroleum 
problem, mention may be made of the in- 
crease of exchange reserves obtained by 











TABLE | 


CRUDE RUNS TO REFINERIES 
May |, 1951 to April 30, 1952 


Thousands of 
Barrels Percent 


TABLE II 
DELIVERIES BY REFINERIES 


Ma i9si + Apr 30 1952 
26,5 
175.5 
36,635 ,00C 
498,000 
646 
2,768 
33,346,700 
51,866 
2,397 
72\ 
12,2 


372,900 


Raffinerie de Gonfreville 
MEK lube dewaxing plant. 


use of the excess capacity of the refineries 
for work on special orders and for export. 

However, certain special products can- 
not be made by French refineries, and it 
has been necessary to reduce the impor- 
tation of certain finished products. This 
has been true of aviation gasoline of 
100/130 O.N., certain categories of lubri- 
cants, small tonnages of gasoline of very 
high octane number, paraffin, and petro- 
leum coke. On the other hand, in the very 
near future it will not be necessary to im- 
port lubricants. 

Some new installations are about to be 
put in service at Gonfreville (Cie Fran- 
caise de Raffinage) at Dunkerque (Societe 
Generale des Huiles de Petrole), and at 
Port Jerome (Esso Standard). When 
these installations are finally brought into 
service within a few months, the annual 
production of lubricants by the French 
refineries will be 3,800,000 barrels and 
will be nearly sufficient to cover the needs 
of France and its overseas territories, 
with exception of certain special products. 

This situation is all the more remark- 
able because nearly the whole range of 
these lubricants is produced from Middle 
East crudes. Evidently this result could 
not have been achieved without special re- 
finery equipment requiring exceptionally 
costly investments. 

A comparative examination of the con- 
sumption of various products shows the 
remarkable extent to which the refineries 
have been forced to adapt their production 
to the market. 

Whereas gasoline consumption in 1951 
increased by 12 percent over that of 1950, 
the increase this year has been only eight 
percent while the consumption of gas oil 
and fuel oil has increased 19 percent and 
that of heavy fuels for the interior mar- 
ket and bunkering has increased 24 per- 
cent. This latter item, which in 1950 was 
162 percent of the consumption of gas- 
oline, in 1951 represented 175 percent. 

This phenomenon, common to all the 
countries of Western Europe, of a very 
important relative increase in the need 
for fuels in comparison with the need for 
gasoline, is the core of the problem which 
the French refineries must face in the 
coming years. 

It is very likely that the public authori- 
ties will have to revise the policy they 
have been pursuing of constantly increas- 
ing the tax on gasoline and adopt instead 
a program of detaxation adapted to favor 
an increase in the consumption of this 
product. Refineries may then balance 
their products and assure the production 
of fuels sufficient for the country’s needs 
without being forced to gamble on the ex- 
port of gasoline. 

As in last year, the ordinary automo- 
tive fuel put at the disposition of the 


automobilists had an octane rating of 70 
(motor method); the super gasolines, 
pure or in a ternary mixture (gasoline, 
alcohol, benzene) had octane numbers be- 
tween 80 and 86 (research method). 

The French refiners are carrying on 
their program of improving the quality 
of their fuels, and on May 1 of this year 
the octane number of super gasolines de- 
livered from the refineries reached 84 (R) 
as compared with 81 last year. 

As regards installations and equipment, 
the year 1951-1952 has been mainly char- 
acterized by completion and initial opera- 
tion of the following: 

(1) New units for production of lubri- 
cants: three units for de-asphalting by 
propane, three units for de-paraffining by 
solvents, two units for refining by fur- 
fural, and several units for contact treat- 
ment. Due to these installations, the ca- 
pacity for producing lubricants will soon 
reach about 3,800,000 barrels a year. 

(2) A new unit for atmospheric and 
vacuum distillation. 

(3) A catalytic cracker. 

(4) A new refinery (Dunkerque). 

(5) Various other units, including one 
for thermal reforming. 

The principal works remaining to be 
completed are four catalytic cracking in- 
stallations which will be put into service 
in 1953. The total catalytic cracking ca- 
pacity will then be about 55,000 barrels 
per day. 

All told, this investment in equipment 
by the French refineries has required the 
expenditure of $23 million, of which $16 
million consisted of ECA funds, on a total 
cash investment exceeding $200 million. 

Below is given in more detail the pro- 
gram of work executed by various re- 
fineries during the fiscal year 1951/1952, 
with mention also of projects in course 
of realization. 

Compagnie Francaise de Raffinage: At 
the Normandie refinery at Gonfreville, the 
construction of units for the production 
of lubricants (approved by ECA in 1949) 
has been entirely completed. The plant 
comprises a unit for de-asphalting with 
propane, put in service in the fourth quar- 
ter of 1951; an MEK dewaxing unit, in 
service; a unit for refining furfural; and 
a unit for clay treatment. These last 
three are in service. Altogether they will 
produce 830,000 barrels of lubricants per 
year. 

Among the works under construction, 
there is an installation for collecting and 
reforming cracked gas, and a remodeling 
of a blending plant to be finished in 1952. 
With equipment actually available, this 
refinery has capacity for processing 71,- 
000 barrels of crude oil a day. 

Refinery La Mede, in Provence: The 
main construction includes a 10,000 b/d 
catalytic cracker approved by ECA in 
June 1950 to be finished by April 1953 
and a propylene fractionator to be fin- 
ished this year. In both refineries the 
utility and storage facilities have been 
remodeled and extended. 
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Compagnie de Raffinage Shell - Berre: 
At the Berre refinery, where the crude 
capacity has been raised close to 60,000 
b/d due to a new topping unit, the prin- 
cipal work under construction is a new 
10,000 barrel catalytic cracker approved 
by ECA in September 1951, which will 
come into service by the middle of Sep- 
tember 1953. A new unit for thermal 
reforming was put in service in Septem- 
ber 1951. Utilities and storage have been 
expanded. 

Petit-Couronne refinery now has a crude 
capacity of 49,000 b/d. Various works 
were completed in 1951/1952, including a 
reforming unit (September 1951). A new 
14-inch pipe line for bringing crude oil 
from Havre was put in service in Febru- 
ary, 1952. The detergent (Teepol) plant 
of the Societie Shell-St. Gabain, which is 
located alongside the Shell Berre refinery, 
was put in service in October 1951. 

At Pauillac, work is proceeding to 
double the distillation equipment (the 
present capacity is 7,000 b/d). Comple- 
tion, including an extension of storage, 
is scheduled for the fourth quarter of 
1952. 

Societe Generale des Huiles de Petrole 
B.P.: At Dunkerque, a major part of the 
new installations was completed in the 
fourth quarter of 1951. Among the new 
units may be cited a 26,000-barrel topping 
unit (in service October 1951) and a ther- 
mal reforming plant (November, 1951.) 
Plants for refining with furfural, MEK 
dewaxing and for clay treatment were put 
in service at the beginning of 1952. 

The production of various lubricants 
will amount to about 380,000 barrels a 
year. The refinery includes equipment for 
gasoline fractionation and for the manu- 


Socony-Vacuum 
refinery at Notre-Dame 
de Gravenchon, near 
Rouen on the Seine 

30 km. from Le Havre, 
with a capacity of 
800,000 tons, produces 
lubricating oils 


and greases. 








facture of bitumens and paraffins. Ca- 
pacity of the refinery is about 39,000 bar- 
rels per calender day. 

At the Raffinerie de l’Avera, where the 
present crude capacity is 39,000 b/d, the 
principal work consists of various im- 
provements and construction of tanks. 
Construction and equipment of the plant 
of the Societe Naphthachimie, located 
alongside the Avera refinery, is being 
pushed. As previously stated, this plant 
will manufacture acetone, glycols, and 
various solvents and sundries. The raw 
materials will be supplied by the Avera 
refinery. 

Esso Standard, the Port Jerome refin- 
ery: The new units for propane de-waxing 
and propane de-asphalting were put in 
service in the last quarter of 1951. These 
units will bring the production of lubri- 
cants up to about 960,000 barrels a year. 
The construction of a unit for preparing 
charges for catalytic cracking was finished 
in the first part of 1952. During 1951- 
1952 the power house, the laboratories and 
various utilities have been improved and 
extended. Among projects in execution is 
a 10,000 - barrel catalytic cracking unit, 
approved by ECA in June 1950, to be fin- 
ished by April 1953. The present capacity 
of the refinery is now 53,000 barrels per 
calendar day. 

Raffineries Francaises de Petrole de 
l Atlantique: The new topping unit was 
put in operation in July 1951 and has 
raised the refinery’s capacity to 25,000 
b/d. A new vacuum distillation unit was 
put in operation in the third quarter of 
1951. The principal works in progress are 
construction of a 10,000 b/d catalytic 
cracking unit approved by ECA in Sep- 
tember 1951, which will be ready by the 











middle of 1953, and various adjuncts to 
the refining process. 

Raffineries de Petrole de la Gironde 
At Ambes, the work executed during 
1951-1952 consisted of various improve- 
ments. The capacity of the refinery, which 
was put in service in February 1950, is 
17,000 b/d. 

Pechelbronn SAEM: The Merkwiller 
refinery, with a capacity of 17,000 b/d, 
is working on crude oil extracted from 
the deposit at Pechelbronn 
activity is limited to improvements and 


Construction 


current maintenance. 

Socony-Vacuum Francaise, refinery at 
Notre-Dame-de Gravenshon: The new lu 
bricant units were put in service during 
the fiscal year 1950-1951. During 1951 
1952 the company made certain improve 
ments, extension of utilities, and tank 
storage. The capacity of the refinery is 
17,500 b/d. 

At the Frontignan refinery a new 10 
000-barrel catalytic cracking unit was put 
in use in September 1951 
provements have been effected in the 
power house and other utilities. The 
treating capacity of the refinery is now 
25,000 b/d. 

To complete this enumeration, mention 
may be made of the continuation of the 
work of improving the port of l’Avera, 
at the entry of the Etang de Berre, where 
the rocky pass will be deepened to 36 feet 
by the end of 1952 and the first wharf 
with two berths will be available in the 
summer of this year. 

It is estimated that the Le Havre-Paris 
pipeline, which will bring white refined 
products made by the refineries of Basse- 
Seine to the Paris region, will be in oper- 
ation by the end of 1952. 


Various im 












































BY T. R. SHAW 


7 HE MODERN REFINERY’S electrical sys- 
tem usually amounts to an _ invest- 
ment of about ten percent of the total 
plant cost. This is higher than in most 
industries because of the precautions that 
must be taken in some areas where ex- 
plosive vapors might be present. 

To design an adequate system, the elec- 
trical engineer must first develop a mas- 
ter plan for what is considered the 
ultimate refinery size in order that al- 
lowance may be made for future expan- 
sion. Failure to provide for expansion 
results in future extravagance. Many 
changes in process also demand that the 
electrical distribution system be flexible. 

Each Phillips Petroleum Co. refinery 
has a master plan which is revised yearly. 
The engineering department works five 
years ahead of construction and estimates 
probable requirements as much as ten 
years in advance of the date at which 
the plan is revised. 

Once a master plan is developed, the 
electrical engineer has a basis on which to 
erect his system in accordance with sound 
principles. First he must design a safe 
system. Second, he must consider eco- 
nomics. This includes designing for ade- 
quacy and reliability. 

The electrical system must be kept as 
simple as possible. Modern electrical 
equipment is well designed and practically 
trouble free, but making the system com- 
plicated may result in unnecessary shut- 
downs. Experience has proven that in 
times of emergency more mistakes are 
made in switching complicated systems 
than simple, straight-forward systems. 
Simple systems are easier to understand 
and therefore easier to operate during 
both normal and abnormal conditions. 
Another fact in their favor is the grow- 
ing difficulty of securing properly trained 
and experienced personnel. 

Service reliability in modern refinery 
processes is also a necessity. In refinery 


FACTORS IN THE DESIGN 


OF REFINERY ELECTRICAL 


DISTRIBUTION SYSTEMS 


or hydrocarbon processing plants en- 
gineers can achieve the ultimate in service 
reliability only by using the highest grade 
electrical equipment, the best installation 
methods available, and qualified personnel. 
All three are equally important. 

The refinery electrical distribution sys- 
tem should be designed and engineered to 
enable maintenance work to be performed 
on de-energized circuits without interrupt- 
ing service. The highest grade electrical 
equipment on the market requires pre- 
ventive maintenance, and a well sched- 
uled program is a necessity to insure serv- 
ice reliability. This can best be obtained 
by dual circuits and the use of drawout 
equipment. 

Ten points should be considered in de- 
signing the electrical distribution system, 
according to General Electric’s “Industrial 
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Unit substation 13,200 volts to 480 volts. 


Power Systems Data Book.” They 
. Nature and magnitude of the 
. Source of power. 
. System cost. 
. Voltage levels. 
. Circuit arrangement. 
Most economical substation size. 
. Short-circuit protection. 
. Overcurrent protection. 
. Grounding. 

10. Secondary distribution. 

Considering the first point, the bulk 
of refinery load is composed of integral 
horsepower polyphase induction motors. 
Although usually placed in group loca- 
tions, these often are rather widespread. 
The nature and magnitude of loads are 
ideal for the primary distribution unit 
substation type of load centers. 

To estimate load magnitude in early 
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Tom R. Shaw joined Phillips Petroleum Co. in 


1937 after graduation with a degree in electrical 


engineering from Kansas State College. His first 


work was at the Kansas City refinery in the elec- 


trical and instrument section. In 1939 he was 


transferred to company headquarters at Bartles- 


ville to do refinery design work. In 1942 he was 


made assistant chief electrical engineer and in 


1948 was promoted to head of his department. 
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Double ended 2,000 KVA unit substation. 


stages of plant design, the electrical en- 
gineer must work closely with process 
groups, operations and management. After 
information is gathered from the var- 
ious sources, the experienced engineer 
will evaluate his data and develop a mas- 
ter plan for the selection of equipment 
with ratings adequate for the future of 
the plant. A close estimate of running 
loads and maximum demand in the petro- 
leum industry is more difficult than in 
many other industries because service re- 
liability is so important and for that 
reason a great deal of standby equipment 
is installed. 

Considering point two, the source of 
power will have a decided influence on 
voltage selection. If it is necessary to 
build a power plant, the most desirable 
voltage can be selected. If power is to 
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be purchased and the voltage of the in- 
coming line is above 15,000 volts, voltage 
can still be selected. However, if the 
utility voltage is below 15,000 volts, 
economy may dictate designing the sys- 
tem for this voltage. By operating at the 
utility company voltage, one set of volt- 
age transformers and associated equip- 
ment can be saved. There are some re- 
fineries and chemical plants where the 
magnitude of the load is such that it 
is desirable to operate the system at a 
voltage in excess of 15,000 volis. How- 
ever, this is an exception. As a rule, it 
is more desirable, both technically and 
economically, to use some voltage pelow 
15,000 in refinery distribution systems. 
Point Three: To determine the electric 
power system cost, management will re- 
quire estimates on the most desirable 


electrical distribution system for the 
plant as well as estimates on alternate 
systems. The electrical design engineer 
should make the estimate realistic to be 
sure he will not have to cut corners to 
stay within the appropriation. 

Point Four: In _ selecting utilization 
voltage, the load magnitude and distance 
do not govern the selection nearly as 
much as utilization equipment available, 
safety and codes and standards. The s¢ 
lection of voltage can be very readily 
broken down into three basic classes which 
are: (1) voltages of 600 or less, (2) volt- 
ages from 2,400 to 15,000, and (3) volt- 
ages above 15,000. Since the major part 
of the refinery load consists of integral 
horsepower polyphase induction motors, 
480 volts is generally recommended for 
refinery work. 

The 208Y/120 volt system is more eco- 
nomical than other voltages in the 600- 
volt class when 50 percent or more of 
the utilization equipment is operated at 
120 volts and the load is above 50 KVA. 
This condition is not encountered in many 
refinery areas. However, in office build- 
ings, in specialty plants, and in com- 
pounding and blending plants, the 208Y/ 
120 volt system should be considered. 

There is very seldom any reason for 
selecting 240 volts. If 240 volts can be 
used, 480 volts can be used more eco 
nomically since the 240-volt load center 
systems cost about 40 percent more than 
480-volt systems. Some plants try to 
justify 240-volt systems from a safety 
standpoint. However, any voltage above 
50 volts can be fatal, and good grounding 
and safety practices should be followed in 
designing and working on circuits of 
either 240 or 480 volts. 

In general, 600-volt load center sys- 
tems cost from two to seven percent less 
than 480-volt systems. The 600-volt sys- 
tems have not been popular in refineries, 

(Please turn to page 156) 
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Sir William Fraser, left, chairman 
of Anglo-Iranian Oil Co., and R. 
Meganck, managing director of 

BP Belgium, conversing at the 
June 23 official opening of the 

new 40,000-barrel refinery at 
Antwerp built by Compagnie 
Financiere Belge des Petroles, S.A. 
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Santiago Vera, Venezuelan 
Minister of Mines and Hydro- 
carbons, pushes a lever to 
activate Shell's new $25 million 
lube plant at Punta Cardon. 


activity makes 


REFINING A WORLD 


‘IGNIFICANT FEATURES in the progress of 
the refining industry during the 
year now ending are the notable accre- 
tions to processing capacity and the still 
more extensive plans for new construc- 
tion and plant enlargement now planned 
that will make themselves felt in 1953 and 
later. Additions to throughput capacity 
of roundly 700,000 barrels bring the 
world total close to 13.5 million per day, 
and for the first time the crude still ca- 
pacity of plants outside the United States 
has risen above six million barrels daily. 

Even more significant is the extent to 
which new refinery locations are spread 
around the world, making this phase of oil 
operations a truly global industry. Nu- 
merous new plants are under way in the 
Middle and Far East and in Oceania to 
match the activity in Europe and in 
North and South America, with the result 
that the connection between areas of pro- 
duction and marketing and centers of 
refining is becoming much closer than in 
the past, and the international character 
of the oil industry as a whole is becoming 
more pronounced. 

On other pages of this issue, reports 
on refinery developments in France, Ger- 
many and Italy show that plant capacity 
in each of these countries now equals 


General view of the opening 
ceremonies at the new 
Antwerp refinery. 


or exceeds the requirements of domestic 
consumption. The same is true of the 
United Kingdom. In addition to the con- 
tributions to product supply by the Kent 
and Coryton refineries elsewhere de- 
scribed, important additions are being 
made to other British refineries which will 
raise total capacity above the 20 million 
tons yearly which was considered neces- 
sary to free the country from depend- 
ence on imported products. Consumption 
of oil products during 1951 is calculated 
at roundly 21 million tons. 

The past year has witnessed the vir- 
tual completion of Shell’s post-war re- 
finery expansion program in the U.K., and 
production from its refineries is now over 
8.5 million tons per year. Stanlow North, 
the pre-war section of the Stan- 
low refinery, which manufactures bitu- 
men, lube oils and industrial oils, has a 
total capacity of 15,000 b/d of combined 
asphaltic, paraffinic and various minor 
feed stocks. In Stanlow South, the new 
section of the refinery, the main event 
of the past year has been the completion 
of the second distillation unit which raises 
the crude capacity to 3.75 million tons 
annually. A vacuum distillation unit and 
a feed preparation unit for cat cracker 
feed stock also were completed. Early 
this year the fluid cat cracker with a 
capacity of 25,000 b/d came into opera- 
tion. 

A plant for the recovery of elemental 
sulfur at the rate of 10,000 tons per 
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year is now in operation and a sulfuric 
acid plant is in course of erection. Mod- 
ifications have been made in the bitumen 
plant, in order to enable Middle East 
crudes to be processed instead of the 
Venezuelan feed stocks hitherto imported. 
The olefins from the thermal reformer and 
cat cracker gas streams are used in part 
as feed stock for the chemical plant while 
the balance is polymerized for the produc- 
tion of polymer gasolines. 

At Shell Haven East, the pre-war re- 
finery, some units are being revamped 
in order to handle the short residue from 
the new section of the plant for the man- 
ufacture of bitumen. Solvent treated 
lube oil is also made in the old plant. 
The new Shell Haven West refinery is 
now complete, with its 60,000 b/d crude 
distillation unit, reforming unit and vac- 
uum distillation plant for the production 
of short residues of 300° penetration, 
which are pumped through a steam jack- 
eted line to the old refinery. 

The original aviation gasoline refinery 
at Heysham, purchased from the British 
government in 1948, has been revamped 
for distillation of Middle East crude with 
a capacity of 37,500 b/d. 

Throughput of Anglo Iranian’s ever- 
growing Llandarcy refinery was pushed 
up to a rate of four million tons per year 
during the year and the plant is now 
working at that capacity. 
of the catalytic cracker is well advanced 


Construction 


and it is expected to come on stream in 
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Furfural extraction unit forming 


a part of Shell's new lube plant in 





December. Work is also proceeding on the 
new lubricating oil plant. 

Completion of important parts of the 
company’s modernization program at 
Grangemouth, including the commission- 
ing of a new 30,000 b/d distillation unit 
in March, has raised the capacity of the 
refinery to 2,250,000 tons of crude per 
year. A new boiler house and power sta- 
tion was put into commission in April. 
This plant consists of four Spearing boil- 
ers, each with a capacity of 150,000 Ibs. 
of steam an hour at a pressure of 500 Ibs 
Normal firing is by oil, but gas can be 
used. In addition to driving three turbo- 
generators with a combined installed out- 
put of 18,750 kw, the steam is distrib- 
uted to the various process units at 200 
psig while power and steam are supplied 
also to the neighboring factory of Brit- 
ish Petroleum Chemicals, Ltd. Electric 
supply sufficient to meet the demands 
of both factories is distributed at 11 KV 
to a number of area substations, where 
it is stepped down to 3.3 KV for large 
motors, and then stepped down to 440 
volts for smaller motors 

Two venturi reinforced concrete cool- 
ing towers, each of which has a capacity 
of 1.5 million gallons per hour, are used 
for cooling the power plant water. Crude 
oil for this refinery will, in the main, be 
discharged at the new 57-mile pipe line 
terminal at Finnart, Loch Long, where 
there is suitable deep water close offshore, 
although tankers up to 12,000 tons can be 





Venezuela which went on stream in June. 








discharged at the Grangemouth jetties. 
Cuts from the primary distillation unit 
are light gasolines which pass to the 
de-propanizer and de-butanizer towers 
where propane and butane gases are drawn 
off, the latter being treated with tannin 
solutizer solution before bottling Cuts 
from the main tower include motor epirits, 
naphtha, kerosine, light and heavy gas 
oil with a fuel oil residue. The last three 
products are blended for fuel. The light 
gasoline from the first two towers and 
the motor spirit overhead from the main 
tower are caustic soda treated and finally 
copper chloride sweetened 

The naphtha, together with a propor- 
tion of the motor spirit, is caustic soda 
washed and then goes to the cracking 
plant of the chemical factory adjoining 
as feed steck. The kerosine fraction is 
first bauxite treated, and then passes to 
the Edeleanu plant for SO, solvent treat 
ment. The raffinate is treated with acid 
and soda and refiltered through bauxite 
for production of ordinary and premium 
grade kerosines, while the extract is re- 
distilled, treated with plumbite and used 
as a blending stock for vaporizing oil 
Cracked spirit from the chemical plant 
is returned to the refinery for treatment 
and blending with the treated motor 
spirit 

The new 10,000 b/d catalytic cracking 
plant and its auxiliary plants are ex 
pected to come on stream in September 
Plant for the manufacture of white or 
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Bringing in a 96-ton reactor for Anglo-Iranian Oil 


Company's cat cracker at Grangemouth, Scotland. 


solvent spirit is scheduled for addition in 
the future. 

Construction and foundation work on 
the plant has presented many problems, 
as the site is on marshy ground, lying 
only a few inches above the high wate1 
mark of the adjacent Firth of Forth. 

Increasing market demands have neces- 
sitated enlargement of the plant of 
Manchester Oil Refining Ltd., and its 
throughput is being increased to 150,000 
tons per year. This expansion entails 
the construction of a new 3,500 b/d at- 
mospheric distillation unit, to work in 
conjunction with the existing vacuum dis- 
tillation unit. Completion is scheduled for 
November 1952. 

The solvent extraction plant of the re- 
finery comprises a solvent extraction unit 
and a continuous dewaxing unit. The 
chemical treatment plant is being en- 
larged to provide a higher production of 
lubricating and technical white oil. 

At its Ellesmere Port refinery, Lobitos 
Oilfields Ltd. is installing a new Uni- 
sol gasoline treating plant which is ex- 
pected to come into operation next year. 
Wm. Briggs & Sons Ltd. has installed a 
vacuum distillation unit for the process- 
ing of Venezuelan reduced crude for the 
production of diesel oil, jute batching oil, 
lubricating oil and bitumen. The unit 
was constructed by A. & F. Craig & Co. 
Ltd. 

Work on the enlargement of the great 


Fawley refinery of Esso Petroleum Ltd., 
opened last year, is going forward. Con- 
struction of the polymerization plant for 
the catalytic cracker gases is nearing 
completion. The de-butanizing and de- 
pentanizing towers are finished, and the 
reactors and the de-benzinizing towers are 


nearly complete. Work on the erection 
of the lubricating oil treatment plant has 
begun as has the erection of the sulfur 
recovery plant. Further cooling water 
storage is being erected and is almost 
complete. 

On the continent, the refinery of Soc. 
Industrielle Belge des Petroles at Ant- 
werp, Belgium was completed and for- 
mally opened in June. The plant is joint- 
ly owned by Anglo Iranian Oil Co. and 
Petrofina and was built by M. W. Kellogg 
at a cost of $10 million. The plant is 
designed to handle 40,000 barrels daily 
when operating at capacity. Further ex- 
pansion of the plant is planned. 

Also at Antwerp, Esso Standard is 
building a refinery of 25,000 b/d capacity 
which will be ready for operation about 
June 1953. It will be equipped with a 
thermal reformer and a fluid catalytic 
cracking unit and is intended to operate 
on Middle East crude for the production 
of gasoline and fuel oils together with 
LPG. 

A fluid catalytic cracking unit of 25,- 
000-barrel capacity has been installed at 
the Pernis, Holland refinery of Royal 





Dutch Shell. The Pernis refinery of Cal- 
tex has been expanded by the addition of 
8,000 barrels to its daily capacity. The 
plant is now operating at 28,000 b/d. 

At Cartagena, Spain, the enlargement 
of the Refineria de Petroleos de Escom- 
breras, S.A. to a capacity of 30,000 b/d 
is being carried on with anticipation of 
completion before December 1952. Owner- 
ship of the plant is shared by the Span- 
ish government, CEPSA, and Caltex. In 
the Canary Islands, Cia. Espanola de 
Petroleo S.A. (CEPSA) operates a 20,000 
b/d refinery which recently has been im- 
proved by the addition of a 5,000-barrel 
distillation unit, a furfural unit, an MEK 
solvent dewaxing plant and a propane de- 
asphalting unit. In Portugal, “Sacor” 
has undertaken construction of a plant 
to include a 10,000 barrel topping unit, 
a 5,000-barrel cracking installation and a 
2,500-barrel reforming unit. 

From the Soviet orbit of Eastern Eu- 
rope no reliable information is available. 
Based on estimated production of round- 
ly 900,000 b/d by the Soviet Union and 
its controlled areas of Albania, Austria, 
Czechoslovakia, Hungary, Poland, and 
Romania, plus a possible synthetic out- 
put of 20,000-30,000 barrels, it would 
seem that refining capacity of 800,000 bar- 
rels or more would be required, but noth- 
ing has appeared to indicate any sub- 
stantial addition to the satellite process- 
ing capacity of 150,000 barrels at the end 
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of the war and any refinery construction 
within Russia is a closely guarded secret. 

The Middle and Far East have been 
areas of particular activity in the plan- 
ning of refinery construction during re- 
cent months. The strong desire of In- 
dia to have a refining industry of its 
own has resulted in three specific projects 
for plant erection. One of these, under- 
taken by Standard Vacuum Oil Co., will 
provide a refinery of 25,000 b/d capacity 
to be located on Trombay Island in Bom- 
ba; harbor with construction by The Lum- 
mus Co. Originally it was proposed to 
have a daily throughput of 19,000 bar- 
rels, but the desire of the Indian govern- 
ment to have available a larger supply of 
kerosine led to an amendment of the plans 
to make possible an annual production of 
48 million gallons of kerosine. Comple- 
tion date for the plant, originally set for 
1956, may be brought nearer if materials 
are obtainable. The company has an- 
nounced that William A. Williams of Mon- 
treal has been appointed chairman and 
managing director of a subsidiary now 
being formed to build and operate the 
$35 million refinery. 

Another refinery to be built at Bom- 
bay is that of Burmah-Shell Refineries 
which is projected to incorporate crude 
distillation, catalytic cracking and bitu- 
men blowing. A tentative figure of 40,000 
b/d has been set for throughput capacity 
and the plant is planned for completion in 
1956. 

A third Indian refinery is sponsored 
by Caltex for a plant at Vingapatam, de- 
tails of which have not been announced. 

Pakistan is assured of a refinery by the 
offer of Burmah Oil Co. to erect a plant 
at Karachi of 11,000 b/d capacity in ac- 
cordance with government proposals. 

At various points in the Near East, 
new construction and additions to exist- 
ing facilities are projected. Caltex has 
announced its intention of erecting a plant 
of 13,500 b/d capacity at Sidon, Lebanon, 
for the production of diesel and fuel oil. 
Most important new project is that of 
Anglo Iranian Oil Co. for a refinery of 
103,000 b/d capacity at Aden. Bahrein 
Petroleum Co. is raising catalytic crack- 
ing capacity to 26,000 barrels daily at its 
refinery on Bahrein Island. The govern- 
ment of Iraq has arranged with M. W. 
Kellogg Co. for erection of a plant near 
Bagdad to supply domestic needs. 

At Durban, South Africa, Standard- 
Vacuum has begun construction of a 
$17 million fuel products refinery of 15,- 
(Please turn to page 138) 


ANNUAL REFINERY ISSUE 





Cat cracker being built by Trinidad 

Leaseholds, Ltd., Pointe-a-Pierre, the 
first such unit to be erected on the island. 
Photo courtesy Foster Wheeler Corp. 


Crude unit at Bahrein Petroleum Co. refinery on Bahrein Island. The company is modernizing 
the cat cracker for which this unit prepares feed stock to inerease charging capacity. 


Josco terminal, Yokohama, Japan. 
Refinery operations on the island are being 
expanded rapidly to supply the nation’s 


requirements. U.S. Army photograph. 
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CITIES SERVICE 


operates first ORTHOFLOW CRACKER in United States 
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Principal elements in the 

Orthoflow cracker installed by 

Cities Service at Ponca City. 

Fresh feed is passed through a plug 
valve controlling the regenerated 
catalyst flow and enters the re- 

actor mixed with regenerated catalyst. 


KF IRST COMMERCIAL units of the Ortho- 
flow fluid catalytic cracking proc- 
ess were put into service during the past 
year. In the United States the first 
was built by M. W. Kellogg Co. for Cities 
Service Oil Co. (Del.) as part of the 
general modernization and expansion pro- 
gram undertaken by Cities Service at 
Ponca City, Okla. Earlier phases of the 
company’s post-war program had includ- 
ed large construction projects at Chicago 
and at Lake Charles, La. The Ponca 
City work involved an increase of a third 
in throughput capacity plus the construc- 
tion of the new 8,300 b/d cat cracker. 

Ground was broken for the Ponca City 
Orthofiow unit in the spring of 1951, and 
it was ready for catalyst circulation with- 
in nine months. Plans for forma! dedi- 
cation ceremonies to be attended by Okla- 
homa state officials and company officers 
were set aside early this year when the 
nation-wide strike interrupted operations 

In the ten years since the first fluid 
cat cracker went on stream at Baton 
Rouge, La., there has been a constant 
evolution in design to simplify the struc- 
ture and the flow of oil and catalyst. Lat- 
est of these is the Orthoflow. The name 
“Orthoflow” is derived from the Greek 
root “orthos,” meaning straight or up- 
right, and is intended to suggest the 
straightline flow through the composite 
regenerator-reactor. 

Principal elements of the Orthoflow unit 
are reaction and regeneration vessels. 
These two vessels are combined one above 
the other in a single unit known as the 
Orthoflow converter. The reactor is lo- 
cated in the upper section of the con- 
verter with the regenerator occupying the 
lower position. A portion of the reactor 
vessel is employed as a catalyst stripping 
section. 

Standpipes, through which oil charging 
stock plus steam and catalysts are fed 
to the reactor and the catalyst returns 
from reactor via stripper to regenerator, 
are positioned inside the converter 

Catalyst and oil introduced into the 
carrier line to reactor passes through a 


“needle” type valve. Hot catalyst from 
the bottom of the regenerator is drawn 
into the carrier line by pressure drop 
caused by high-velocity oil passing 
through the valves. Control of the valves 
is automatic, but valves are so located that 
they may be operated manually when de- 
sired. 

Circulation rate of catalyst through the 
system is controlled on the regenerated- 
catalyst side of the circuit, thus regulat- 
ing temperature in the reactor. 

Catalyst from regenerator to reactor 
supplies heat necessary to bring the oil 
feed to vaporization temperature, vapor- 
ize oil, and to offset heat of reaction. 

Advantages of the Orthoflow design in- 
clude a reduction in erosion of lines, re- 
duction in length of carrier lines, and a 
simplification of structure and founda- 
tions. Combining the reactor and regen- 
erator into one vessel in some cases per- 
mits the use of only one internal head. 
No space between the two is needed for 
external lines. This permits a reduc- 
tion in structure height. 

An interesting feature of the design 
is the elimination of expansion joints in 
catalyst carrier lines. This is made pos- 
sible by spring loading the special valves 
which control catalyst flow. The new 
valves are in essence large plug valves and 
thus are far different from the slide valves 
which control catalyst flow in most other 
fluid cat units. The new type “needle” 
valve through which catalyst and oil are 
introduced into the reactor feed lines is 
unique in that it controls the flow of re- 
generated catalyst while at the same time 
the entire oil charge passes through its 
hollow stem. The other plug valve con- 
trols the flow of spent catalyst from the 
reactor into the regenerator. 

The third Orthoflow unit to be com- 
pleted was installed at the new refinery of 
Canadian Oil Companies, Ltd., at Froom- 
field, Ont. Two others now are being 
built for The Pure Oil Co., and Atlantic 
Refining Co. has announced that it will 
build a 28,000-barrel unit at Philadelphia 
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Air blower which supplies 
26,000 cubic feet of air per 
minute for catalyst regener- 
ation. Second unit is 

gas compressor for light ends 
recovery and third is the 
refrigeration compressor 

for gas recovery unit. 
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3 , s . : : : Ponca City unit. 
Catalyst storage 
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Gelsenberg Benzin 
A.G. hydrogena- 
tion plant at 
Gelsenkirchen- 
Horst. 


plant and water 


Power 


gas production 
plant are in back- 
ground, engine 
buildings and high 
pressure stalls in 
fore ground, 


GERMAN REFINERIES FULLY 


Ruhr becomes refining center 








[ Mineral Oil Refineries 
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By Alfred M, Stahmer 


i EARLY May the German Refiners’ As- 
sociation (AEV) decidedly unanimously 
to cut down the originally planned volume 
of crude oil imports in the second quarter 
of this year by 218,500 tons. 

This decision was inspired by the fact 
that the growing refining capacity is now, 
if only slightly, above the local mineral 
oil demand. This results in part from the 
fact that consumption in Western Ger- 
many has not increased as rapidly in the 
first half of the year as it did in the 
period immediately preceding, mainly due 
to the increase of prices as a result of 
higher duties and taxes for gasoline and 
diesel oil. 

Naturally there arose the question 
whether the refinery expansion program 
is over-dimensioned and likely to result 
in a surplus production which will call 
for an export outlet. This version, how- 
ever, cannot be accepted. The upward 
trend of consumption is retarded mainly 


Map showing location of Rhine- 
Ruhr district refineries. 


by fiscal measures which, according to the 
Minister of Finance, were unavoidable if 
the budget is to be kept in balance. Re- 
cent figures of gasoline and diesel oil sales 
(150,521 and 136,724 tons respectively in 
April) indicate, however, that a consump- 
tion of some 1.7 million tons of gasoline 
and about the same quantity of diesel oil 
can be anticipated for 1952, or 15.2 and 
11.4 percent respectively more than in the 
last year. Assuming that the new treaty 
(Generalvertrag) between the United 
States, the United Kingdom, France, and 
Western Germany will be ratified, the set- 
ting up of German within the 
European Army will undoubtedly cause 
a further rise in mineral oil demand. 
On the other hand, it is obvious that 
the refinery building program could not 
at every stage be paralleled by the con- 
sumption curve. Particularly in the case 
of the hydrogenation works in the Ruhr 
district, which started operating recently, 
there was a certain pressure to act imme- 
diately. By resuming production as soon 
as possible, further damage by rust and 
bad weather was to be prevented at those 
plants which had been partly destroyed 


forces 
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High pressure stalls at 
Gelsenberg Benzin 
hydrogenation works. 


during the war. The refinery building 
program was intended to form a basis for 
a sufficient supply with indigenous prod- 
ucts for a considerable future period. 
Doubtless the steadily growing demand 
will sooner or later reach again a target 
corresponding with the available capacity 
of the refineries. 

In WORLD PETROLEUM’s report of Sep- 
tember, 1951, the annual German crude 
intake capacity for 1952-53 was estimated 
to reach 6,340,000 tons. In the meantime 
the hydrogenation plan of the Ruhroel 
GmbH., Bottrop-Welheim, got the appro- 
val of the OEEC to treat 250,000 tons of 
crude oil annually. By this and other ex- 
pansions and revisions the capacity figure 
has now gone up to 6,732,000 tons, or 
about 140,000 barrels daily. In compari- 
son, the total consumption of the Federal 
Republic was 5,063,261 tons in 1951 and 
1,245,284 tons in the first quarter of 1952 
(the first quarter normally being 21 per- 
cent of the annual total). In actual fact, 
the refineries produced 4,560,695 tons of 
finished products in 1951 and 1,203,265 
tons in the first quarter of 1952. The gap 
between the indigenous output of products 


ANNUAL REFINERY 





DOMESTIC DEMAND: 


and the consumption was filled by Ger- 
man benzole from cokeries; some oil dis- 
tilled from brown coal tar and oil shale; 
by imports of finished products, particu- 
larly diesel oil, gasoline, fuel oil, and high 
grade lubricants; and finally by small 
quantities of test gasoline, bright stock, 
waxes, petroleum, coke, and vaseline. This 
year gasoline import will be cut down con- 
siderably, while diesel oil purchases from 
abroad will have to be maintained, as the 
refinery yield of this product cannot be 
stepped up to a certain extent without re- 
sulting in a surplus of gasoline and in- 
digenous —that is, expensive fuel oil 
which would find no market. 

By the inclusion of the four hydrogena- 
tion works Gelsenberg, Wesseling, Schol- 
ven and Welheim in the refinery program, 
and the start of some topping plants, such 
as Ruhrchemie AG., Oberhausen; Ruhrbau 
GmbH., Muelheim; and Kraftstoff- 
Handelsgeselischaft mbH., Altenessen, 
the Ruhr area, main coal and steel pro- 
ducing district of Middle Europe, becomes 
a new center of oil processing. Hitherto 
the German refining industry was mainly 
concentrated in the import harbors Ham- 





burg and Bremen. Hamburg in particu- 
lar lost a large part of its hinterland 
when the Iron Curtain went down on the 
River Elbe. The bulk of oil consumption 
in the Federal Republic goes now to the 
Rhine-Ruhr district. Thus the hydroge 
nation works and refineries in the West, 
which started operating during the past 
two years, have the advantage of a nearby 
sales market. Furthermore, crude can be 
delivered by water either via Rotterdam 
up the Rhine or (from the Elmsland 
fields) via a canal system. 

In 1951 Hamburg was still the import 
harbor for 56.2 percent of all crude from 
abroad. Rotterdam, receiving point for 
the Rhine-Ruhr district, handled 29.7 per 
cent and the remainder was imported via 
s$remen and Antwerp. At that time 36.5 
percent of the indigenous crude was de- 
livered to the western refineries. In the 
current year the percentage will be more 
in favor of the plants on the Rhine and 
the Ruhr which from quarter to quarter 
increase their share in the total refinery 
output. At present 43.6 percent of the 
crude intake capacity in Western Ger- 
many is in the Rhine-Ruhr district. Ham 














burg has 30.5 percent, Hannover 11.8 per- 
cent, while Holstein, Bremen, Emsland 
and Southern Germany share the remain- 
ing 14.1 percent. As a matter of fact, 
Hamburg can expect a capacity increase 
by the end of next year or in early 1954, 
when the extension of the Esso plant in 
Harburg will cause a doubling of the 
present crude intake capacity of this re- 
finery to 1,400,000 tons a year. About the 
same time the newly-erected refinery of 
Gewerkschaft Elwerath and Wintershall 
AG. in Lingen-Holthausen (Emsland) 
probably will start operating with an an- 
nual crude intake of about 400,000 tons. 
Expansion in the Rhine-Ruhr district will 
also make further headway. When sum- 
marized briefly, the situation at the main 
Ruhr plants is as follows: 

The hydrogenation works of Gelsenberg 
Benzin AG. in Gelsenkirchen-Horst, which 
processed 31 percent of German gasoline 
production in 1951, is now building a TCC 
cracking unit (Socony type), the erection 
of which was started early this year and 
which is expected to be completed in late 
1953. The plant was projected by Hydro- 
carbon Research Inc., New York. Lum- 
mus-Lurgi will add a polymer gasoline 
plant. Later on, by a combination of hy- 
drogenation and cracking, the production 
process will be made more flexible, yield- 
ing high octane gasoline. For the storage 
of crude, Gelsenberg has built two tanks 
with a capacity of 25,000 cu. meters each. 
A special foam extinguisher was con- 
structed for the protection of these tanks. 
Socony-Vacuum, Standard of New Jersey 
and BP (Anglo-Iranian) provide Gelsen- 
berg with indigenous and foreign crude 
oil. 

Union Rheinische Braunkohlen Krafts- 
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toff AG, expects to start, in October next, 
the new combination of cracking and hy- 
drogenation in their plant Wesseling near 
Cologne. Wesseling, connected with Shell 
by a long-term agreement, is erecting a 
thermal cracking plant and additional re- 
forming and polymer units which were all 
projected by Hydrocarbon Research, Inc. 
It is planned to crack the distillation resi- 
dues first and to produce gasoline and gas 
oil from the cracking residues by high 
pressure hydrogenation. By applying cer- 
tain catalysts, gasoline with a high con- 
tent of aromatics can be produced. The 
quality of the straight run gasoline will 
be improved by means of a reforming 
unit. The polymer plant will be able to 
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Left, distillation units at 
Gelsenberg Benzin plant. 


Below, high pressure hydro- 
genation chambers at 
Welheim plant of 

Ruhroel Gmbh. 





yield gasoline with an octane number of 
100 to 110. The light hydrocarbons, in 
particular olefins, out of the reforming 
and cracking process, form a _ valuable 
basis for petrochemicals. 

In the hydrogenation works Scholven, 
near Gelsenkirchen, owned by Scholven- 
Chemie AG. (affiliate of the state-owned 
Hibernia group), a different combination 
between the cracking and hydrogenation 
process is planned for the future. Schol- 
ven intends to build a Kellogg Orthoflow 
catalytic cracking unit. It is designed to 
split the distillation residue so that at the 
same time heavy gas oil from the vacuum 
distillation is cracked and the other resi- 
due is hydrogenated. In the second stage 
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General view of 
Wesseling refinery 
situated between 
Cologne and Bonn near 
the Rhine. Plant 
produced synthetic 

oil from brown coal 
during the war. It is 
now under lease to 
Shell and is running 
Kuwait crude. 
Shell photo. 


AEG compressors for hydrogenation 
process at Welheim plant of Ruhroel Gmbh. 





the cracking residues are hydrogenated 
and a small part of the hydrogenation 
products, namely paraffinous heavy oils, is 
transferred to the cracking unit. Apart 
from the treatment of crude oil, Scholven 
is refining benzole according to a newly 
developed catalytic pressure refining 
method. By this process, which is more 
efficient than the former sulfuric acid re- 
fining of benzole, a yield of 98-98.2 per- 
cent of sulfur-free refined benzole is at- 
tained. The present monthly throughput 
capacity of 12-13,000 tons crude benzols 
will be increased to 18-20,000 tons in duc 
ourse 

The Bottrop-Welheim plant of the 


Ruhroel GmbH 
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group) was the last one of the four hy- 
drogenation works which were granted a 
production permit. Early in May Ruhroel 
started topping Aramco crude which is 
supplied by Caltex, In the second stage 
of rebuilding, Ruhroel will re-activate 
four high pressure chambers in order to 
hydrogenate the residue. In the meantime 
a reforming unit, developed by Ruhroel 
itself, will take up operations to improve 
the gasoline quality up to an octane num- 
ber of 74. In this unit, which allows of 
a separation of the fraction up to 210° C, 
the gasoline will be desulfurized. 

Ruhrchemie AG. Oberhausen - Holten, 
originally a Fischer-Tropsch synthesis 
plant, also took up crude oil topping when 
Allied production restrictions were lifted 
A thermal cracking unit with Perco re- 
forming is being built by the Koch En- 
gineering Co. It is hoped that this unit 
will start operating by the end of this 
year. Then it will be possible to fully 
maintain the approved capacity of 250,000 
tons crude intake annually. Recent re- 
search work carried on by Ruhrchemi« 
resulted in development of the so-called 
Arge synthesis which is an improvement 
commercially on the traditional Fischer- 
Tropsch process 

Early in 1951 the Ruhrbau GmbH., a 
joint interest of Hugo Stinnes OHG. and 
Braunkohle-Benzin AG. (Brabag), trans- 
ferred the distillation unit of the former 
shale oil works at Balingen (Wuertem 
berg to Meulheim and started processing 
Aramco crude. To complete the plant 
thermal reforming unit is being built 
Proposals are pending either to introduce 
catalytic cracking or to set up installa 
tions tor the 
chemicals 


production of petro 
















REFINERY OUTPUT IN FIRST QUARTER 1952 
(In Metric Tons) 


c 
quIG Was 5 


Mot rasoline 375,656 
pecia!l Benzine 2 7 
42 
K a 

MA K 54 
t 82,754 

F 224,49 
38 4662 


CRUDE INTAKE CAPACITY OF OIL 


REFINERIES 1952 
(in Metric Tons) 


sdische A n- & Soda-Fabrik 
R 2 Pet . nbH 
Erdoe!-AC 
> n AC 
A 
P AC 
Rheinische Br k k 
A 
A 
f A 








. We 


ae 
ca 


* 


bobo 


at? 


REACTOR 
REPLACED 


during normal tumaround 





With cells and cyclones all 
installed, the top section of Shell’s 
new reactor is lowered into 

place preparatory to welding 

the last seam. Photos 

courtesy C. F. Braun & Co. 


,,ARLY THIS SPRING, engineers and con- 

4 struction men hung up what is 
thought to be a world’s record for a major 
replacement in one of the country’s big 
cat crackers. During a normal turn- 
around, a picked crew lifted out the ten- 
story reactor from a fluid unit, replaced 
it bodily with a new 200-ton counterpart, 
and put the plant back on stream, all with- 
in 28 days from shutdown to startup. 

Locale of the feat was the Shell Oil 
Co. refinery at Dominguez, Calif., where 
the fluid unit was rounding out almost 
a decade of year-round operation. The 
reactor, heart of the high octane gaso- 
line process, had gradually deteriorated 
over the years from intergranular cor- 
rosion. Nine months before, the Shell 
engineers had estimated that the big ves- 
sel would pass its limit of safety during 
the following year. 

The size and weight of the vessel—25 
feet diameter, 200 tons—posed a most 
difficult problem as to the method of re- 
placement. The high value of down-time 
made speed a_ necessity. Early plans 
called for abandonment of the old reac- 
tor, and replacement with a new chamber 
mounted apart from the main structure 
adjacent to the fluid unit, but lack of space 
and the long down-time made this plan 
unsuitable. 

Final plans called for the building of 
a new reactor within reach of the unit 
while the cracker was operated on its 
regular run. The plans depended on the 
use of some of the heaviest rigging equip- 
ment in the construction industry. A 200- 
ton guy derrick towering 24 stories above 
grade was needed to lift the old reactor 
out of the structure and to put the new 
completely fabricated vessel into the empty 
cavity. 

Shell had engaged C. F. Braun & Co. 
to handle the whole project, planning, 
procurement, fabrication, and the big lift 
change over. Schedules were set to make 
the replacement during the regular an- 
nual spring turnaround. Weeks of inten- 
sive engineering and planning laid the 
groundwork for the fabrication and con- 
struction activities. 

The new reactor was built of chrome- 
moly alloy steel, ASTM A-301, Grade B. 
Shell courses were %4 inch thick, the 
hemispherical top head was 5% inch thick, 
and the conical bottom head 34 inch thick. 
Shell courses and large sub-assemblies 
were fabricated in the Braun shops at 
Alhambra. These pieces, over 25 feet in 
diameter, were hauled 20 miles to the re- 
finery. The excessive clearances required 
heavy, low bed trailers and movement dur- 
ing the night to avoid traffic tie-ups. 


The special alloy material called for 
carefully controlled welding techniques. 
The parent metal adjacent to the welds 
had to be held under uniform preheat 
throughout the welding procedure. All 
root-welds were proved up by magnetic 
particle inspection before succeeding welds 
were made. Every foot of welding was 
radiographed 100 percent. The shop welds 
were X-rayed, and the field welds were 
gamma-rayed with radioactive cobalt. 

At the refinery, two large concrete 
work pads were installed as bases for 
building the new reactor in two sections. 
When the sections were completed, cy- 
clones and stripping cells were installed. 
Then the top half section was lifted onto 
the bottom half section, and the whole 
vessel was welded into a complete assem- 
bly. This work was started in January 
and completed in March. Meanwhile the 
cracker continued on its regular run. 

The heavy rigging operation is a story 
in itself. Low permissible soil-bearing 
pressure at the refinery required the use 
of piling to carry a heavy concrete base 
supporting the derrick structure. The 
200-ton guy derrick was mounted on top 
of a 65-foot steel structure. The main 
mast extended some 250 feet above grade, 
or 40 feet above the cat cracker itself. 

The derrick boom was 160 feet. long. 
It operated under full load at a radius of 
some 60 feet. About two miles of 1% inch 
high-strength steel cable was used for guy 
lines from the mast head to ten concrete 
deadmen embedded 12 feet below grade. 
The load lines were reeved as 22 parts of 
one-inch hoisting cable. 

The rigging job was a rather delicate 
operation considering the heavy lifts and 
the close clearances. Under full load, 
the top of the mast moved over a foot 
closer to the loaded boom. This compli- 
cated the problem of swinging the reactor 
over existing equipment and into the 
structure. The clearances were only a 
few inches between the reactor and the ad- 
jacent steelwork. Careful preparations 
paid off however when the rigging got 
under way. 

The new reactor was completed on time 
a week before the scheduled turnaround. 
On April 7, the fluid unit was shut down. 
Some 700 tons of catalyst were removed 
from the system. Part of the cracker 
structure was stripped away and duct 
work dismantled. The old reactor was 
cut into two sections, lifted out, and 
hauled away. The replacement vessel was 
raised in one piece, swung over existing 
equipment, and lowered into the structure. 

Each of the heavy lifts was accom- 
plished without mishap and in the matter 
of a few hours per lift. Most of the down 
time was devoted to dismantling the struc- 
ture and ducts, replacing them, applying 
insulation, and making other repair op- 
erations. On May 3, just 28 days after 
the shutdown, the new reactor was com- 
pletely hooked up and starting its next 
regular run, all as had been scheduled 
nine months before. 
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Bottom of the old reactor 
swinging out of its supports 
with its stripping cylinder, 


skirt and cone in one piece 


Top section of the old reactor 
swings clear. Bottom section 
is still in place in the 
structure. New reactor 

ts at the right. 





The big lift. The new 194-ton 
reactor, completely prefabricated 
with internals in place, is eased 
into position in the cat structure 
with bare inches of clearance. 











Columns of the recently built 

benzol recovery plant 

installed by Standard Oil Co. 

(Ind.) at its Whiting refinery. 


Workmen line up 14-inch 
steam line expansion loop 
at the Houston refinery 
of Shell Oil Co. 


U.S. refiners raise capacity 
to meet defense requirements 


pegs THE NECESSITY of a million bar- 
rel increase in daily capacity, the re- 
fining industry of the United States has 
entered upon a new program of construc- 
tion and expansion of plant facilities re- 
quiring an investment of upwards of a 
billion dollars during the coming year. 
This is in addition to projects previously 
approved and carried out during the year 
now ending which involved a like expen- 
diture and added 500,000 barrels to the 
nation’s refining capacity. 

In the Atlantic Coast area notable addi- 
tions are being made in the Philadelphia 
refining district. These include the en- 
largement of Gulf’s Philadelphia plant by 
the installation of the world’s largest dis- 
tillation unit with a daily throughput of 
125,000 barrels, engineered by Foster- 
Wheeler, and a 63,000-barrel fluid cata- 
lytic cracker of M. W. Kellogg design. 
Other additions to be completed in 1953 
are a catalytic reformer and a gasoline 
sweetener, each of 10,000 b/d capacity. 

Major processing units being con- 
structed for Atlantic Refining Company 
at its Point Breeze refinery are an Ortho- 
flow catalytic cracking plant of Kellogg 
design, a catalytic reformer built by the 
E. B. Badger division of Stone and Web- 
ster, a synthetic anhydrous ammonia 
plant, an alkylation unit, a 50,000-barrel 
two-stage distillation unit engineered by 
Foster Wheeler and various auxiliary 
equipment. The Orthoflow unit will have 
a rated daily throughput of 33,000 barrels 
of fresh feed, plus 17,000 barrels of re- 
cycle charge, doubling the refinery’s cata- 
lytic cracking capacity. The sulfuric acid 
alkylation unit will produce 3,500 b/d of 
alkylate for high octane aviation and mo- 
tor fuel blending. The ammonia plant, to 
be constructed by Hydrocarbon Research, 
Inc., will incorporate a new system of 
utilizing hydrogen gas. 

Sun Oil Co. will spend $110 million this 
year on expansion in addition to $80 mil- 
lion devoted to the same purpose during 


the past year. Among additions to its big 
Marcus Hook plant will be a combination 
crude and vacuum distillation unit for 
producing 250,000 barrels per month of 
naphthenic lubricants and a naphthenic 
acid and sulfonate extraction plant, both 
of which are to be finished during the 
current year. For completion in 1953 are 
a combination catalytic and arosorb plant, 
enlargement of the present lube oil, 
catalytic cracking and tetraethyl lead 
blending units, and additions to the pro- 
pylene polymerization and gas recovery 
plants. 

For Sinclair Refining Co. a sulfur re- 
covery plant is being built by Ralph M. 
Parsons Co. at Marcus Hook to produce 
21 tons per day, and at Wellsville, N. Y., 
Sinclair is preparing to install a propane 
de-asphalting unit. 

As an addition to its great refining 
plant at Westville, N. J., opened last year, 
The Texas Co. is preparing to install a de- 
salting unit with a capacity of 60,000 b/d 
for completion next year. 

At Brooklyn, N. Y., Socony-Vacuum has 
added a 15,000-barrel TCC unit to its 
plant and at Tonawanda, N. Y., Frontier 
Refining Co. is increasing crude oil 
capacity by 4,000 b/d and reforming ca- 
pacity by 10,000 b/d. Esso Standard is 
enlarging its Everett, Mass. refinery by 
installation of a fluid catalytic cracking 
unit of 18,500 b/d capacity, a 7,000-barrel 
rerun pipe still, a gas compression plant, 
light ends unit and alterations of equip- 
ment. At Bayonne, N. J., the Lummus Co 
is building for Esso Standard a 28,500- 
barrel atmospheric unit and at Baltimore, 
Esso is installing a 60,000-barrel desalter 
built by M. W. Kellogg Co 

Ashland Oil and Refining Co. is intro- 
ducing extensive improvements at its 
Tonawanda, N. Y., and Cattlettsburg, Ky 
plants. These involve a revamping of 
processing equipment and addition of 
catalytic polymerization unit and a kero- 


sine treating plant at Tonawanda and 
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Artist's drawing of the 125,000 b/d distillation unit being 
erected by Foster-Wheeler at the Philadelphia refinery of Gulf Oil Co. 


an 11,000 b/d vacuum unit and crude 
tower that will increase cracking capacity 
by 5,000 b/d. Catalytic Construction Co. 
is the general contractor. 

At Cleveland, Ohio, Standard Oil Com- 
pany of Ohio is completing the 50,000- 
barrel crude unit constructed by Arthur 
G. McKee Co. which was begun last year 
and at its Toledo plant is preparing to add 
an alkylation unit of 3,000 b/d to be fin- 
ished next year. At Lima, Ohio the same 
company is enlarging its facilities by 
raising its catalytic cracking capacity to 
27,000 b/d and will install a catalytic re- 
former of 15,000 barrels and a coking unit 
of 30,000 barrels, both to be built by The 
Lummus Co. 

Sun Oil Co. has made appropriation for 
a catalytic naphtha reformer of 11,000- 
barrel capacity at its Toledo, Ohio refinery 
and for a large addition to its propylene 
polymerization unit at the same plant, to- 
gether with additional storage and 
auxiliary equipment. Both projects are in 
the design and procurement stage. 

Pure Oil Company’s Toledo refinery is 
to be expanded by addition of a vacuum 
feed preparation unit which, with the ex- 
isting delayed coking unit, will provide 
feed for a new Orthoflow cracking unit 
designed by M. W. Kellogg Co. with a 
capacity of over 15,000 b/d of total feed- 
stock. A new catalytic polymerization unit 
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will process propylenes to improve the 
quality and yield of motor gasoline. Alky- 
lation feedstock will be processed to pro- 
duce alkylate for blending to military 
aviation gasolines. The new treating fa- 
cilities will be incorporated into an exist- 
ing crude distillation unit. Additional 
boiler capacity, a new water cooling tower, 
air compression facilities, expansion of 
the electrical distribution system and en- 
largement of storage will be parts of the 
program which is scheduled for comple- 
tion in 1953 

Following construction of its 40,000 b/d 
modern refinery at Robinson, Ill., com- 
pleted last year, Ohio Oil Co. is enlarging 
its catalytic cracking capacity to 18,000 
barrels and is now preparing to add a 
coking unit of 5,000 b/d capacity to be 
built by The Lummus Co., together with a 
7,000-barrel catalytic reformer and an 
alkylation unit producing 1,500 b/d. The 
Texas Co. is preparing to enlarge its 
Lockport, Ill. plant by addition of several 
new installations, including atmospheric 
vacuum, furfural refining, sélvent dewax 
ing, propane de-asphalting, and percola- 
tion filter units and a contact filter plant 
Completion of the program will extend 
into 1954 

At East Chicago, Cities Service Co. is 
extending the facilities of its refinery and 
at Cicero, Ill., it recently opened a grease 


plant designed to produce 8,375,000 pounds 
annually. At Calumet City, Ill, Wood 
River Oil and Refining Co. is erecting a 
new refinery of 15,000-barrel capacity 
with a cracking throughput of 6,500 
barrels 


Sinclair Refining Co. has added to its 
East Chicago plant a 20,000-barre]l vacuum 
still installed by Arthur G. McKee & Co 
and at Wood River, Ill., is installing a 
sulfur dioxide treater of 10,000 b/d ca 
pacity, engineered by Stone & Webster 

As part of the Shell Oil Company’s pro 
gram for enlarging its refining facilities 
by 25 percent or 100,000 b/d, a thorough 
revision of the company’s historic plant 
at Wood River, Ill. will take place, raising 
its daily capacity to 50,000 barrels. An 
other phase of the program will bring 
about the addition of a catalytic cracker 
at the Norco, La refinery and an increas¢ 
in its throughput to 25,000 b/d 

Standard Oil Co. (Ind.) has undertaken 
a program of expansion for the current 
year which will involve capital outlays of 
$200 million or more and will include new 
refinery construction and enlargement of 
practically all its existing plants. At 
Whiting, Ind., additions include a benzene 
plant which is to have a capacity of 16, 
000,000 gallons per year and a unit for 
the recovery of 55 tons daily of elemental 
sulfur, the latter being constructed by the 








Ethyl chloride synthesis unit at Ethyl Corporation’s new $40 million 
petrochemical plant at Houston, Texas. C.F. Braun & Co. photo. 


Fluor Corp. Both of these are scheduled 
for completion before the end of 1952. 

At its Wood River refinery, Standard is 
installing a plant to produce iso-octy! alco- 
hol at the rate of ten million pounds per 
year. Wood River also will see an enlarge- 
ment of its facilities for production of an 
improved detergent additive used in com- 
pounding heavy duty motor oil. Proces- 
sing capacity of the Sugar Creek, Mo., 
refinery is being raised from 38,000 to 
68,000 b/d. A catalytic cracker and an 
alkylation unit are being added to the re- 
finery at Neodesha, Ka. In addition to the 
enlargement of its existing plants, the 
company has announced its intention of 
erecting a refinery of 15,000 b/d initial 
capacity at Mandan, N. Dak. to process 
Williston Basin crude. The plant will be 
designed with a view toward later expan- 
sion as production and market demand in 
the area increase. 

Several Michigan refineries are expand- 
ing facilities to meet new and growing re- 
quirements. Dow Chemical Co. is prepar- 
ing to erect a toluene plant at Midland. 
Leonard Refineries, Inc., at Alma, is en- 
larging crude oil capacity by 10,000 b/d, 
besides adding to its catalytic cracking 
equipment and increasing its asphalt and 
LPG equipment. Old Dutch Refining Co. 
at Muskegon is adding 7,500 b/d to its 
running capacity and installing a 1,200- 
barrel Platformer under direction of Uni- 
versal Oil Products Co. At Mount Pleas- 
ant, Procon, Inc., is installing for Roose- 
velt Oil and Refining Co. a UOP Platform- 
ing unit of 1,800-barrel capacity. 


In Minnesota the second refinery 
projected to operate on Canadian crude is 
being built at Wrenshall for International 
Refineries, Inc., by The Lummus Co., and 
at St. Paul Park a 7,500-barrel catalytic 
cracker of UOP design is being installed 
for Northwestern Refining Co. by Procon 

Great Northern Oil Co. at St. Paul is 
installing a 30,000 b/d crude unit, a 
catalytic cracker, an alkylation unit, a 
catalytic reformer and a polymerization 
unit. 

Capacity of Kansas refineries will be 
increased by numerous new installations. 
At Phillipsburg the Cooperative Refinery 
Association is preparing to enlarge its 
crude and cracking facilities by 4,000 b/d 
during 1953 and to install polymerization 
and gas concentration units. The National 
Cooperative Refinery Association is add- 
ing a 10,000 b/d catalytic unit to its Mc- 
Pherson plant together with a catalytic 
polymerization unit and an enlarged crude 
unit. Vacuum and thermal cracking equip- 
ment is being revamped, the whole opera- 
tion being in charge of Refinery Engineer- 
ing Co. The same firm is directing the 
6,000 b/d capacity of Eldorado Refining 
Company’s refinery and the installation of 
vacuum and catalytic cracking units for 
Kanotex Refining Co. at Arkansas City. 
Southwestern Engineering Co. is in 
charge of the 4,000 b/d enlargement and 
catalytic cracking unit of Vickers Petro- 
leum Co. at Potwin planned for 1953. 
This installation embodies the “package 
type” TCC unit developed and licensed by 
Socony-Vacuum Oil Co. 


At Memphis, Tenn., Koch Engineering 
Co. is installing for Delta Refining Co. a 


2,000 b/d crude unit and a catalytic 
cracker of 3,000 barrels capacity Further 


south, in Louisiana, a broad expansion of 
In addi- 
tion to the enlargement of Shell’s Norco 
plant previously mentioned, Esso Standard 
is preparing to add a crude still of 60,000 


refining facilities is under way 


b/d at its big Baton Rouge refinery dur- 
ing the coming year, along with an en- 
largement of its cracking and other fa- 
cilities. The project is engineered by M. 
W. Kellogg Co. Pan-Am Southern Corp., 
a member of the Indiana Standard group, 
is installing the world’s first fluid hydro- 
former in its refinery at Destrehan, La. 
It will have a capacity of 2,000 b/d and 
will produce a variety of products includ- 
ing the upgrading of low octane naphthas 
to high octane gasoline. M. W. Kellogg 
Co. are the engineers in charge. At El 
Dorado, Ark. the company is installing a 
second fluid cat cracker of 89,500 b/d and 
has built a chemical extraction plant. 
Continental Oil Co. is spending $24 mil- 
lion to raise the daily throughput of its 
Lake Charles, La. refinery from 12,000 to 
40,000 barrels. Facilities to be added in- 
clude crude distillation, catalytic cracking, 
reforming and polymerization units, gas 
recovery and solvent extraction equip- 
ment. The work is being engineered by 
the E. B. Badger division of Stone and 
Webster. Cities Service Co. is installing 
a 5,000 b/d hydroformer at its Lake 
Charles refinery, and the wax forming 
unit of the Cit-Con plant, jointly owned 
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by Cities Service and Continental, is be- 
ing doubled in size. Lion Oil Co. is build- 
ing a chemical plant at Luling, La. for the 
production of 300 tons daily of anhydrous 
ammonia. Lion is expending $5 million 
on the expansion of its El Dorado, Ark. 
refinery. 

A noteworthy addition to Texas refin- 
ing facilities will be the paraxylene plant 
of Humble Oil and Refining Co. which 
is being installed as an addition to its 
great Baytown refinery by C. F. Braun 
Construction Co. The plant is designed to 
produce upwards of two million pounds of 
paraxylene per month and is scheduled for 
completion by mid-1953. The material, 
produced by a special process developed 
by Humble, is important to the manufac- 
ture of Dacron for which there is a rap- 
idly growing demand from clothing manu- 
facturers. Other additions contemplated 
for Baytown are substantial enlargements 
of the de-asphalting and gas recovery fa- 
cilities. 

Humble is engaged also in constructing 
a research center in Houston which will 
have as its main building a structure pro- 
viding 112,000 square feet. It will house 
the company’s geophysical and geologic re- 
search sections, the production research 
division, the petroleum engineering lab- 
oratories, and the shops where research 
equipment is to be made. Plans allow for 
later enlargement as conditions may re- 
quire. Behind the main building will be 
a 30,000 square foot warehouse. 

Sinclair has under way an enlargement 
of its Houston refinery which will raise 
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Construction is well under way at 
Continental Oil Company's Lake 


Charles, La., refinery where 
$24 million is being spent 
on expansion to 40,000 b/d. 


daily capacity from 85,000 to 110,000 bar- 
rels. It includes a 50,000 barrel catalytic 
cracker complete with fractionator unit 
and gas plant with construction by C. F. 
Braun Co. 

Expansion activities at Magnolia Pe- 
troleum Company’s Beaumont refinery 
during recent months have included a 
liquid feed installation on the air-lift TCC 
unit, a connection section on the TCC unit 
furnace, an electronically controlled load- 
ing system for heating oil, and a new fur- 
nace for the combination unit. Improve- 
ments to be carried out during the coming 
year include the installation of a feed 
preparation unit to serve catalytic crack- 
ers and replacement of furnaces. Con- 
struction of a new Thermofor catalytic 
reforming unit is to begin within this 
period. 

A three-part enlargement program un- 
der way at Pure Oil Company’s Smith’s 
Bluff refinery comprises installation of an 
Orthoflow catalytic cracker, a catalytic 
polymerization unit, and substantial ex- 
pansion of alkylation facilities. Associ- 
ated features of the program include cool- 
ing towers, water facilities, steam and 
electric services, and other utilities. The 
main additions are engineered by the M. 
W. Kellogg Co. 

Shell Oil Co. is contributing to the na- 
tional defense program through construc- 
tion of a new unit at its Houston plant 
which is scheduled to go on stream before 
the end of the year and will produce 1,250 
b/d of benzene and 2,500 of toluene. Shell 
Chemical Co. is installing at Houston a 


Much current refinery work 
involves equipment to increase 
aviation gasoline production 
Shown below is the alkylatior 
unit at Pure Oil Company's 
Smith's Bluff, Texas refinery 


sulfur plant and an ethyl chloride unit 

Texas City Refining, Inc. is soon to in 
stall the world’s largest Houdriflow unit 
at Texas City. It will have a daily ca- 
pacity of 19,000 barrels and will be em 
ployed to crack heavy stocks into high 
octane fuels. Completion is expected be 
fore the end of the year. 

At Port Arthur, The Texas Co. is add 
ing to its steam facilities and increasing 
its daily crude capacity by 20,000 barrels 
under the engineering guidance of Fos- 
ter Wheeler. For 1953, The Texas Co 
will increase the capacity of its El Paso 
refinery by installation of a 4,000-barrel 
crude unit and a 5,000-barrel cat cracker 
At Amarillo construction will include a 
crude unit of 6,500-barrel capacity, a 
5,000-barrel cat cracker and an alkylation 
plant. 

Other Texas installations include addi- 
tions to Gulf’s Port Arthur plant of iso- 
octyl facilities, an ethylene unit being 
built by The Lummus Co., and a sulfur 
unit contracted for by Ralph M. Parsons 
Co. 

Cosden Petroleum Corp. is_ incorpo- 
rating a UOP Platformer and a UDEX 
unit being erected by Procon Inc. in its 
Big Spring refinery. Eastern States Pe- 
troleum Co. of Houston has enlarged its 
cracking equipment, installed a_ plat- 
former, and is reactivating its alkylation 
unit. Fulton and Olmstead, of San An- 
tonio, have contracted with Koch Engi- 
neering Co. for a new refinery to include 
a 10,000-barrel crude unit, a 4,650-barrel 

(Please turn to page 142) 





LS bmcee PROCESS Corporation currently 
is celebrating the 25th anniversary 
of the discovery by Eugene Houdry of 


the basic principles of catalytic crack- 
ing which led to the successful commer- 


cialization of the process. In the period 
since the first commercial catalytic crack- 
ing unit (Houdry fixed-bed type) was 


placed in operation in 1936, the process 
has been modified continuously. There 
are now in operation ten installations of 
C C the Houdriflow type which represent the 
RA KING most recent design. Two more will go 

on stream this year and two in 1953. 
In reviewing the cracking developments 
in the past quarter century, one is im- 
pressed not only by the impact on the 
A oe R Oo G R & 4 s R e P Oo R T petroleum industry of Houdry’s pioneer- 
ing efforts in catalytic cracking, but also 
by the equally spectacular developments 
+ D B. Andere which have revolutionized the art within 
7 a relatively short period. The original 
Houdry catalytic process conceived as a 
and A, W. Hoge fixed-bed subjected to a cyclic flow of 
Supervisor of Process Design hydrocarbons and regeneration air was 
superseded during World War II by the 
moving-bed process, as typified by the 
Houdry Thermofor Catalytic Crack- 
ing process' (Figure 1). In essence, a 
TCC installation consists of a reaction 
vessel in which cracking occurs, and a 
separate kiln in which the catalyst is re- 
generated. Specially designed bucket 
elevators lift regenerated catalyst from 
the bottom of the kiln to the top of the 
reactor and spent catalyst from the bot- 
tom of the reactor to the top of the kiln. 
The catalyst flows by gravity through 
the kiln and reactor vessels. The mov- 
ing-bed Thermofor process employing 
the basic principles of Houdry overcame 
many of the limitations encountered 
in the original fixed-bed process. Notably, 
investment costs were markedly reduced 
(particularly for sour stocks), and operat- 

ing complexities were simplified. 

The Houdriflow process, announced to 
the petroleum industry by Houdry Proc- 
ess Corp. in 1948, is, in turn, an out- 
growth of the TCC process. Retaining 
the inherent moving-bed advantages of its 
forerunner, Houdriflow (Figure 2) incor- 
porates many major improvements in mov- 
ing-bed technique. The reactor and kiln 
are superimposed in a single structure. 
This arrangement makes it necessary to 
lift ‘the catalyst only once. 


Supervisor of Technical Service, Houdry Process Corp. 





‘Developed through the unified efforts of 
Houdry Process Corp., Sun Oil Co., and the 
Socony-Vacuum Oil Co. 


Eleven thousand barrel 
Houdriflow unit installed 
by the Shamrock Oil & 
Gas Corp., Sunray, Texas. 
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Fig. 1. Flow scheme of TCC process at 
time of World War II. 





L AIR FOR REGENERATION 








pecouc” 





PURGE & SHA, STEAM 


nut Gas wT 


COOUNG waren 

















LOE ERAT Om aoe 


NG actn om ComPetsson 


Fig. 2. Original Houdriflow 
process as announced in 1948. 
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Fig. 3. Flow diagram of modified 
Houdriflow process as built today. 








Another significant innovation is the gas 
lift for catalyst which replaces mechani- 
cal elevators. By removing limitations on 
catalyst circulation rates, the gas lift has 
made possible operations in any desired 
range of catalyst-to-oil ratios, and enables 
refiners to charge liquid feed stocks di- 
rectly to the reactor without vaporiza- 
tion. Thus high catalyst circulation rates 
have decreased feed preheat requirements, 
improved the heat balance between reactor 
and kiln and increased the utilization of 
oxygen in regeneration. Flexibility thus 
is afforded in the choice of operating con- 
ditions and type of charging stocks proc- 
essed. 

Of the many mechanical simplifications 
which have been incorporated, most strik- 
ing is the kiln design. With the higher 
circulation rates, a much greater part of 
the heat of regeneration is absorbed by 
the catalyst without reaching deactivat- 
ing temperatures. Therefore, cooling ca- 
pacity in the kiln has been materially 
reduced, and the number of burning zones 
reduced to not more than three compared 
to as many as ten commonly used in the 
Thermofor kiln. 

More recently, a modified design inte- 
grates the reactor and kiln in a single 
vessel as shown in Figure 3.  Pelleted 
clay or spherical bead catalyst flows by 
gravity from the lift disengager to the 
top head of the reactor. Normally, 50 to 
80 percent of the catalyst enters the re- 
actor by way of a falling annular curtain, 
while the balance feeds through peri- 
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pheral downcomers which establish bed 
depth. Liquid or mixed phase feed is intro- 
duced through a simplified nozzle locat- 
ed centrally within the curtain of cata- 
lyst at the top of the reactor. This noz- 
zle can spray a wide range of liquid- 
vapor mixtures onto the curtain of falling 
catalyst. Cracking is completed as the hy- 
drocarbon vapors flow downward through 
the solid bed reaction zone. Cracked oil 
vapors are separated from the catalyst 
in passing through the disengaging and 
steam purge sections. Efficient purging of 
spent catalyst contributes to maximum 
liquid recovery from all stocks. 

Spent catalyst enters the kiln, which op- 
low pressures, where regen- 
eration is accomplished with air supplied 
by a single stage blower. Heat is fur- 
nished by or three counter- 
current burning zones separated by cool- 
ing coils. Houdry identifies this layer of 
hairpin coils as the “pancake” coil de- 
sign. Water circulates through the coils 
at a high ratio compared to steam pro- 
duction, thereby providing effective con- 
trol and maintenance of uniform catalyst 
temperatures. 

Regenerated catalyst emerging from 
the kiln fows compactly to lift engager 
vessels where it is elevated by a com- 
pressed steam-fiue gas mixture to the com- 
bination disengager-surge hopper where 
the cycle is renewed. Catalyst circulation 
rate is controlled directly by lift operat- 
ing conditions. 

Kilns and reactors have been designed 


erates at 


one, two 


to assure that flow of catalyst, oil va 
pors in the reactor, and air in the kiln 
are constant and uniform over the entire 
cross-section of each catalyst bed. Uni- 
formity in contact time assures optimum 
operating conditions and yield. The quan- 
tity of catalyst deposit is essentially uni 
form on all catalyst particles. This fa 
cilitates regeneration control so that only 
catalyst regenerated to a consistently low 
residual carbon level is the 
reactor. 

With two full years of 
perience and a total of ten 
stream, a considerable backlog of opera 
tional information is now available 

Plant operators have been pleased by 
the ease with which units are cut on 
and off stream without disturbing catalyst 
circulation and kiln operations. Inter 
ruptions such as power outages and me- 
chanical failures do not cause extended 
lost time after the difficulty is corrected 
If the difficulty which forces the cracker 
to bypass can be corrected in a short time 
the Houdrifiow is back on stream at full 
charge rate within a few minutes 

Stable mechanical performance is il- 
lustrated in the operation of the Petco 
Corp. unit. Located in a relatively small 
refinery at Blue Island, Ill., this Houdri 
flow has been called upon to operate 
through two severe winters and numerous 
interruptions in utility supply. For ex 
ample, flow and pressure controllers nor- 
mally are required to govern the opera- 
tions of the flue gas lift, but during the 


returned to 


operating ex- 


units on 











past winter the Petco Houdriflow fre- 
quently has operated with both of these 
instruments out of service because the 
“winterizing” was inadequate for the ab- 
normal conditions experienced. Complete 
manual operation of the lift system was 
practical without appreciable additional 
attention from the operators. 

Maintenance costs on units thus far has 
been low and indications point to mini- 
mum servicing requirements. Sun Oil Co. 
recently brought down one unit for com- 
plete inspection after 18 months’ opera- 
tion, and found it to be in excellent con- 
dition and capable of indefinite further 
on-stream time. 

Flexibility of operation extends to 
stocks to be processed. Sweet and sour 
charging stocks are handled equally well. 
Even frequent and sudden variations in 
charge stock have given no problems. 
The charge stocks have been all virgin, 
all recycle, and any proportions of the 
two. Reactor charge may be vapor, 
liquid, or mixed vapor-liquid. Units have 
operated with as high as 90 percent of 
the feed in liquid phase. 

A variety of catalysts, including syn- 
thetic silica alumina beads, pelleted Filtrol 
natural clay, and Filtrol’s newer SR (sul- 
fur resistant) clay pelleted catalyst are 
used. Data on catalyst economy in op- 
erating units are given in Table I. None 
of these units has had to withdraw cata- 
lyst to maintain activity during normal 
operations. 

Typical yield data from operating plants 
are compiled in Table II. In some units 
cracking conversions up to 90 percent are 


being achieved using recycle/fresh feed 
ratios of 1/1 or slightly more, while else- 
where once-through cracking is preferred 
with 50-60 percent conversion. 

First Houdriflow units to go into op- 
eration were those at the Toledo refinery 
of the Sun Oil Co., which were placed 
on stream in the spring of 1950. A unique 
feature of this installation is the arrange- 
ment of four Houdriflow units within a 
single structure. Each unit was designed 
to process atmospheric and vacuum gas 
oils with or without recycling at a total 
charge rate of 7,000 BPSD and 3,250 
lbs./hr. of coke when operating on clay 
catalyst. Actual charge rates have ex- 
ceeded the design value. 

Sun had specific objectives to achieve 
in utilizing four smaller Houdriflows in 
place of one or two large units to obtain 
the desired 28,000 BPSD. The smaller 
size permitted the design of all vessels 
to be limited to a maximum of 12% feet 
in diameter, so that kilns, reactors, and 
lift equipment could be shop fabricated 
and shipped to the site for erection as 
finished vessels. The use of four sep- 
arate units provides maximum flexibility 
in plant operations. Shutdowns for rou- 
tine inspection and maintenance can be 
made on individual units with only slight 
loss in gasoline yield as recycle stock is 
backed out of the total charge. In ad- 
dition, minimum tankage is needed for 
charge and finished products, and main- 
tenance manpower requirements are re- 
duced. 

Over-all centralized control of the crack- 
ing units at the Toledo plant is achieved 
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by a graphic panel which has helped to 
make possible the operation of four units 
with little additional manpower over that 
required for one or two large units. 

The Houdrifiow units at Toledo are of 
the original design using a reactor sep- 
arated from a kiln by a seal leg. Regen- 
eration is conducted at sufficient pressure 
to effect a pressure balance between re- 
actor and kiln, and to furnish flue gas 
from the kiln directly to the lift system. 
Originally, Toledo had a single 19-inch 
I.D. lift on each unit. On the basis of 
experimental work, these lift pipes were 
replaced with multiple lift systems. With 
the latter modification, catalyst makeup 
now averages 1.5 to 2.0 tons per day for 
each unit when circulating 220 to 250 
tons of clay catalyst per hour. 

In 1950, Tide Water Associated Oil Co. 
dismantled its natural gasoline plant at 
Drumright, Okla. to make room for the 
Houdriflow unit which now has been in 
operation for two years. This Houdriflow 
was designed for a nominal reactor charge 
rate of 6,750 BPSD, consisting of 4,500 
BPSD of virgin gas oil and 2,250 BPSD 
of internal recycle. The kiln has a de- 
signed carbon burning capacity of 3,600 
lb. hr. Although the original plan was to 
process gas oils from Oklahoma or sour 
Slaughter-Dugan crudes, most of the stock 
processed to date has been vacuum gas oil 
produced from Scurry County crude. A 
typical inspection of the fresh gas oil 
is given in Table III. 

As in all Houdriflow units, the Gage- 
tron is used at Drumright to determine 
the catalyst level in the upper lift hop- 
per. This instrument consists essen- 
tially of several gamma ray sources (ra- 
dium salts) inside the vessel and a Gei- 
ger counter outside. Variations in the 
catalyst level change the intensity of rays 
received by the counter, and these changes 
are transmitted to the control panel where 
they are translated into catalyst level 
readings. 

A modified Houdrifiow design was in- 
troduced at the Salt Lake Refining Com- 
pany’s plant at Salt Lake City, Utah. Oil 
was first introduced into the reactor of 
the Salt Lake unit in December, 1950 
The performance of this plant was of 
special importance, because it was the 
first of a number of Houdriflow instal- 
lations of modified design in which the 
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Apparatus for determining L/ 


surface areas of catalysts for 
correlation with catalytic activity. 


reactor and kiln sections are “unitized” 
in a single, self-supporting vessel. Oil 
vapors are confined to the reactor and 
air and flue gas are confined in the kiln 
simply through the utilization of a num- 
ber of short seal pipes arranged in an 
intermediate tube sheet. While the prin- 
ciple of isolating reaction vessels with a 
seal leg had been proven by many years 
of use in a moving bed design, this par- 
ticular application of the principle was 
distinctly novel. Four commercial Hou- 
driflow units incorporating this design 
have been in continuous operation for a 
year and a half with no evidence of in- 
adequacy of this simple seal system. 

The Salt Lake unit was designed for a 
nominal fresh charge rate of 10,000 BPSD 
of vacuum gas oils derived from Rangely 
crude with an additional 3,000 BPSD of 
internal recycle. The design rate of cir- 
culation of bead catalyst, 300 tons per 
hour, is accomplished in a lift system 
consisting of three 13-inch diameter lift 
pipes arranged in a common engager and 
common disengager vessel. The Salt Lake 
reactor has a diameter of 13 feet while 
the kiln has an upper countercurrent 
burning zone of 16 feet 6 inches in diame- 
ter and a lower countercurrent burning 
zone 19 feet 6 inches in diameter. The 
nominal carbon burning capacity is 6,000 
Ib. /hr. 

Although it was designed for a total * 
reactor charge rate of 13,000 BPSD, the 
Salt Lake plant has throughout most of 
its history handled charge rates in ex- 
cess of that figure. Similarly, the cata- 
lyst circulation rate has varied from less 
than 300 tons per hour to as much as 
360 tons per hour as processing require- 
ments dictated. Furthermore, studies 
have recently been undertaken jointly by 
the Salt Lake Refining Co. and Houdry 
to determine the alterations that would 
be required to increase the processing 
capacity of the installation to 16,000 
BPSD. The preliminary survey indicated 
that the alterations required in the cata- 
lytic section to achieve this goal would 
be minor. It probably will be necessary 
to increase the heater capacity in the feed 
preparation section and increase compres- 
sor capacity in the gas recovery section. 

After a run of about nine months’ du- 
ration, the unit was taken off stream in 
September, 1951 for a scheduled turn- 
around and inspection. The metal in- 
spection indicated indefinite life for prac- 
tically all of the equipment of the cata- 
lytic section. A small area of erosion at 
the lower extremities of the three lift 
pipes was built up with weld metal. No 


Four complete and separate Houdriflow 
units are assembled within this single 
structure at Sun Oil Company’s Toledo, 
Ohio, refinery. Aggregate capacity 

of the four units is 30,000 b/d. 
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Heater for crude still under construction. Photo courtesy The Lummus Co. 


CORYTON: 


VACUUM OIL COMPANY'S NEW REFINERY 





By E. Lawson Lomax 


Crude distillation unit looking southwest. 


A NOTEWORTHY ADDITION to Britain’s 
+% petroleum processing facilities is the 
refinery now under construction ai Cory- 
ton, Essex, on the Thames, which is 
scheduled for completion early in 1953 
with a throughput capacity of 850,000 tons 
per year or approximately 17,500 b/d. 
The land on which the refinery is being 
built was occupied by Kynoch, Ltd., an 
explosives company, during World War I, 
when a large factory for the production 
of propellants was in operation there 
After the war the location was developed 
for storage and refining purposes by the 
Cory interests, and it is interesting to 
note that the first Cross cracking unit to 
be installed in the United Kingdom was 
erected on the site. Two jetties were 
built: one to receive ocean going tankers, 


M.E.K. unit looking south. 
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having a depth of 35 ft. of water at low 
tide; and the other a coastal tanker and 
barge jetty, together with considerable 
storage capacity and a small refinery 
which were operated by the Cory inter- 
ests until the end of World War II. 

Later the site was ,acquired by the 
Powell-Duffryn organization. This group 
and the Socony-Vacuum Oil Co. are joint 
owners of the Vacuum Oil Co., Ltd. which 
is erecting the refinery for the produc- 
tion of a full range of lubricating oil to- 
gether with motor and other fuels. 

The total area of land owned by the 
company is about 1,400 acres, of which 
about 200 acres are now being developed 
for the refinery and its necessary storage 
capacity. 

The earlier refinery and its storage 
tanks imposed relatively light concentrat- 
ed loads on foundations, and the type of 
ground available at Coryton, while not 
of the best for the purpose, proved suit- 
able enough, but for modern refinery 
equipment much higher loadings of foun- 
dations are essential. 

As most of the site consists of al- 
luvial mud of considerable thickness, over- 
lying gravel at depths of about 50 feet, 
and as the general surface of the land 
is below high water level, a very large 


amount of site preparation was necessary 
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before building operations could be com- 
menced, which included building of roads, 
dismantling or re-siting of existing plant, 
and raising of the general ground level. 

Roads were raised to five feet over the 
original level and the general area of the 
land was leveled to a surface from one 
foot to one foot six inches above the ex- 
isting level. The ground work included 
filling of fleets or ditches and other de- 
pressions while the service area was raised 
three feet. This preparatory operation re- 
quired 600,000 cubic yards of filling ob- 
tained from local sources and 100,000 cubic 
yards of cinders 

Piling had to be used for the founda- 
tions taking concentrated loads, and for 
this purpose, 12,000 piles were cast in situ, 
600 pre-cast reinforced concrete piles were 
used, while 200 steel piles, in addition to 
those already in place, were used in im- 
proving the jetties. Foundations required 
53,000 cubic yards of concrete and 114,- 
000 square yards were laid for roads and 
yard and area paving. For the roads 
two layers of BRC fabric were put down 
in eight inches of concrete. In all, 5,000 
tons of BRC fabric and reinforcing rod 
were used in foundations. 

The two jetties already in use on the 
old installation have been modernized. Two 
new dolphins have been constructed, 70 


feet distant each way from the main jetty 
so that modern large tankers can be 
berthed, giving a total length for jetty 
and dolphins of 240 feet In addition 
the land approaches to the jetties are be 
ing modernized to cope with present and 
future requirements. The crude oil dis 
charge line is 24 in. in diameter and will 
enable ship’s pumps, supplying their ow! 
steam, to discharge at the rate of 2,000 
tons per hour. 

Riverside works include the provisior 
of a sunken caisson on which will be fitted 
the pumps for supplying cooling water, 
taken from the river, for the refinery 
This caisson is designed in such a manne 
that a future jetty can be constructed and 
tied in with it, if necessary 

An outfall for clarified cooling water 
was constructed on Holehaven Creek down 
river from the site, with the power house 
cooling water discharging into Shellhave 
Creek, up-river from the site, but so far 
as not to affect the temperature of the in 
take cooling water to any noticeable ex 
tent. 

The distillation plant, intended for 
charging mainly Middle East crude, is a 
combination atmospheric and vacuum unit 
of Foster Wheeler design, with a rated 
capacity of 20,000 barrels per stream day 


Please turn to page 152) 











Natural gasoline plant 


recently put on stream at 


Cortemaggiore. 


ITALY’S REFINERIES 


exceed demands for white products, 


but problem of fuel oil remains 


\ URING 1951-52 the Italian refining in- 

dustry has made good progress to- 
ward the goal of raising its yearly proc- 
essing capacity above 10 million tons 
against the four million tons in operation 
prewar. 

Important steps in the expansion have 
been the San Martino di Trecate (No- 
vara) refinery belonging to the Societa 
per Azioni Raffineria Padana Olii Minerali 
of Turin, which is jointly owned by Cal- 
tex and the Fiat Co.; and the erection 
of the Pantanedo di Rho (Milan) refinery 
of the “Condor” Societa per Azioni per 
Industria Petrolifera e Chimica con- 
trolled by Italian capitalists cooperating 
with the Manchester Oil Refinery group. 

In connection with the San Martino di 
Trecate plant, which is to have an initial 
processing capacity of something like 
700,000 tons yearly, a pipe line has been 
laid between Vado Ligure (Savona), 
where a marine terminal of Petrolcaltex, 
another Italian subsidiary of Caltex, is 
located, and San Martino di Trecate. The 
line has a length of 150 km. (90 miles), 
and follows the Quazzola river valley, the 
sides of the Cadibona hills, the Monte- 
chiaro hills, the Erro river valley, Ales- 
sandria, the Lomellina valley and Mortara. 
The pipe, encased in a wrapping of Fiber- 
glass and tar enamel, has a diameter of 
85. in. The pipe line capacity is 18,500 
b/d and has a single pumping station lo- 
cated in Savona. It is equipped with three 
horizontal duplex plunger-type pumps 
driven by electric motors. Each pump has 
a capacity of 270 barrels per hour, and by 
addition of a second pumping station, the 
capacity of the line could be raised to 
27,000-37,000 barrels per day. The pipe 
line is to be formally inaugurated in July. 





Along with construction of the pipe 
line, erection of the San Martino di Tre- 
cate refinery has been going forward. The 
first vacuum distillation unit is in place 
and waterwells are being sunk to feed the 
steam power plant. The refinery is ex- 
pected to be ready for operation in De- 
cember of this year. 

Another important refining enterprise 
is the Pantanedo di Rho of “Condor” 
which is due to be placed in operation 
by the end of this year together with the 
Rho-Genoa pipe line. Refinery equipment 
includes an atmospheric distillation unit 
and a catalytic cracker with a daily proc- 
essing capacity of 1,400 tons daily. Crack- 
ing will be by the TCC system of Socony- 
Vacuum. 

Office buildings of the refinery have 
been completed, as has the connection of 
the plant with the road, railway and in- 
land waterways systems serving the Milan 
district. Of the 61 steel tanks which are 
to supply storage, 22 have already been 
placed in position and 39 are in process 
of erection. 

Construction of the electric power plant 
annexed to the refinery is well advanced 
as well as that of the fractionating towers 
and other processing equipment. 

The pipe line from Pantanedo di Rho 
to Genoa, which is to supply the refinery 
with crude, will have a length of 78 miles 
from Rho to Genoa Fegino, where the ter- 
minal will have a storage capacity of 
50,000 barrels connected to the oil dock 
in the port of Genoa by a double pipe line 
having a diameter of 16 inches. From 
Fegino to Rho the pipe line is to have a 
diameter of 22 inches, and two river cross- 
ings are required. The crossing on the 
river Ticino is to be arranged by means 


of a suspended bridge of chain structure, 
while the crossing of the Po is to be on 
the road bridge already existing between 
Bressana Bottarone and Cava Manara. 
The pipe line from Genoa Fegino to Pan- 
tanedo di Rho is to be laid to a depth of 
about five feet, and special provision is 
made to avoid interference with the cul- 
tivation of fields that it crosses. 

Delays have been experienced in obtain- 
ing delivery of parts of the equipment for 
the refinery, but it is expected that in 
spite of these difficulties, the plant will be 
in full operation not later than March 
1953. 

Enlargement of the Stanic (ESSO- 
ANIC) refinery at Leghorn, set for com- 
pletion in the second half of 1953, will 
give the plant a crude oil processing ca- 
pacity of 30,000 barrels per day against 
the former 12,000. The yearly output of 
products will include 470,000 tons of gas- 
oline, 47,000 tons of kerosine, 190,000 
tons of gas oil, 500,000 tons of fuel oil, 
60,000 tons of lubricants, and 10,000 tons 
of paraffin wax. 

Equipment to be installed in the re- 
finery includes a 23,000 b/d vacuum dis- 
tillation unit, a Duo-Sol lubricating oil 
plant, propane de-asphalting, and phenol 
refining equipment. 

At Porto Marghera, near Venice, Indus- 
tria Olii Minerali (IROM) has been 
carrying forward a program of expansion 
begun last year. Installation of a new 
distillation unit at the commencement of 
1952 has raised current throughput to 
24,700 b/d. Completion of the work under 
way will increase this to 30,000 b/d in 
1953. IROM is a joint enterprise of 
AGIP and Anglo-Iranian Oil Co. 

(Please turn to page 148) 
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information is available. 
refineries in nations dominated by the Russians. 
barrels per day. Key to type of plant: S 





ity to indicate type: T—Thermal; C—Catalytic. 


The tabulation below has been prepared to show the present capaci- 
ties and status of oil refineries outside the United States where such 
No data is given on U.S.S.R. plants or 
Capacities are in 
Skimming; L—Lubricating; 
A—Asphalt; C—Cracking; Comp.—Complete. Under cracking capac- 


SUMMARY OF REFINERY CAPACITIES 
Operating or Operable Capacities, July 1, 1952 


ISSUE 




















Argentina: 
Crude Cracking Cia. General Asfaltos Wilde (B. A.) 370 =36OL 
No. Capacity Capacity Esso Refinadora de Petroleo Campana (B. A.) 18,000 Comp 9,000T 
Plants Barrels Daily Barrels Daily Bahia Blanca 6,000 SC 2,200T 
Manue!] Eloridi 1,100 § 
1 8,000 ween anes Dadin 400 S 
18 174,620 62,520 Condor Avellaneda (B. A.) 1,000 SL 
5 20,400 1,500 Diadema Argentina S. A. de 
8 28,050 7,340 Petroleo Buenos Aires’ 18,000 SC 8 0006 
1 155,000 36,700 Ferrocarrilera de Petroleo C. Rivadavia 6,000 Comp 2 000T 
7 57,000 2,000 La Isaura Bahia Blanca 1,600 Ss 1,000T 
4 10,400 eteeees Loterro y Papini Avellaneda (B. A.) 300 «=6SL 
5 4,750 = caeeeeee Ragor S. A. Quilmes (B. A.) 150 SL 
1 38,500 = wane nee Y. P. F. (Enoe) Dock Sud-Avellaneda 
3 S500 8 = evens (B. A.) 6,000 Comp 2 600T 
37 442,600 217,700 Puerto La Plata 85,000 Comp 25.000T 
3 B60 eae eee San Lorenzo (Santa 
1 ae sis Wwe eesee Fe) 17.000 sc 6,.200T 
2 ae.  wdpewens Lujan de Cuyo 
6 7,300 1,100 (Mendoza) 5,000 Sc 3,000T 
3 ip A ee. Chachapoyas (Salta) 1,900 S¢ 9507 
2 ee... & oe eeeepen Plaza Huincul 
2 47,000 6,400 (Neuquen) 1,300 sc 5707 
1 600 eee Comodora Rividavia 5,500 SC 2,0007T 
1 18,350 4,500 
15 454,700 26,300 ™ Reforming capacity 3,000 b/d. Lube plant for 1954 completion. Ca- 
32 148,170 24,500 pacity 600 b/d. 
4 acs sdowees oe 
1 5,500 1,500 Australia: 
6 179,000 41,000 Bitumen & Oil Refineries 
3 572,100 130,000 Ltd. Sydney” 6,000 SA 
2 PL ge eae aie Commonwealth Oil Refin- 
1 83,000 33,000 eries Ltd. Laverton, Victoria 2500 § 
31 183,000 13,500 National Oil Pty., Ltd. Glen Davis (Shale 
16 92,100 7,000 Oil) 1,500 SC 
1 Te! 65a ¥s wale Shell Co. of Australia Ltd. Clyde® 7,900 SA 1,500T 
1 11,000 ee en Vacuum Oil Pty. Ltd. 
~ 229,000 33,000 (Standard-Vacuum) Altona 2.500 SI 
2 128,000 51,400 ™ 1,500 b/d catalytic reforming capacity. 
: ‘ 209 O7 
- ay ae e Capacity to be increased to 18,000 b/d by 1954. 250 b/d lube plant bldg 
1 4,000 1,500 Note: California Texas Oil Co. to build 22,000 b/d refinery at Sidney 
3 37.500 3 000 Anglo-Iranian Oil Co. to build 62,000 b/d refinery at Kuinana. Shell is build 
6 15,000 priiale “ es ing 25,000 b/d plant at Geelong, completion planned for early 1954 
1 ae -. ) - eramweOes Austria: 
20 103,000 33,000 
1 eo Ree a: Vacuum Oil Co. Kagran 2,100 SLA 
1 2,000 2,000 A. G. der Shell-Florids- 
3 50,300 4,000 dorfer Mineraloelfabrik Floridsdorf 3,400 SLA 
4 25,900 1,000 Oesterreichische Mineral- 
2 Se. ee oelwerke (Soviet) Lobau 1,850 s 
2 BE a 5+ 85 sk biel Benzin-Bensolverband 
4 105,000 25,000 (Soviet) Voesendorf”’ 2,100 SLA 
1 | Ga ELS cece Deutsche Erdoelwerke 
17 512,200 87,000 (Soviet) 
25 920,000 300,000 (Austrian Trusteeship) Schwechat” 5,C00 Comp 83.840T 
363 7,279,000 4,400,000 alae Gasolin A. G. K ; 
On « . Soviet) Corneuburg™ 4,000 Ss 
ee re ee es 
3 11,000 600 (Soviet) Moosbierbaum‘ 5,200 = SK 8,500T 
ee bf = . German Government 
709 13,417,025 6,042,230 (Austrian Trusteeship) Hauskirchen” 1400 § 
4 9,346,780 5,214,390 ™ Located in the Austrian Federal Province of Lower Austria (Niedet 
250 3,672,245 827,840 oesterreich), presently occupied by the Soviet Army. 
” Located in the U. S. zone of Austria, in the Austrian Federal Province 
of Upper Austria (Oberoesterreich) ; refineries are not in operation at present 
Note: Soviet-operated refinery figures are estimates, not officially verified 
Crude Type Cracking Bahrein Island: 
Plant Location Capacity Plant Capacity Bahrein Petroleum Co. Persian Gulf 155,000 SCA  36,700CT 


Tirana-Eibassan 3,000 SLA — 


Crude Type 
Capacity Plant 


Cracking 


Name of Company Plant Location Capacity 


™ 21,000 b/d fluid catalytic cracking, 15,700 b/d thermal 
™ Modernizing cat cracker, increasing capacity to 26,000 b/d. Complete 
early 1953. 











Name of Company 
Belgium: 


“Albatros” S. A. Belge pour 
le Raffinage de Petrole 

Belgian Shell Co. S. A. 

Compagnie Industrielle 
“Atlas” S. A. (Esso) 

Raffinerie Belge de Petroles 

Raffineries et Distilleries 
Anversoises S. A. “Ra- 
dian” 

Soc. Industrielle Belge des 
Petroles S. A. 

Tankage et Transport S. A. 


Crude 
Capacity 


Plant Location 


Kiel 3,500 


1,800 


Antwerp, 
Ghent” 


Hoboken-Antwerp™ 
Antwerp 


2,000 
7,000 


Antwerp 1,700 


Kruisschans-Anvers 
Antwerp 


40,000 
1,000 


" Operated on topped crude. 
*” Esso Standard Refining S. A. building 25,C00 b/d 


be completed Jan. 1953. 


™ Reforming 6,000 b/d, thermal cracking unit being 


Bolivia: 


Yacimientas Petroliferous 
Fiscales Bolivianos 


British Borneo: 


Sarawak Oilfields Ltd. 


Burma: 


Burmah Oil Co. 
Nathsingh Oil Co. Ltd. 


Canada: 


Anglo-Canadian Oil Ltd. 
sritish American Oil Co. 
Ltd. 


Canadian Oil Companies 
Ltd.” 

Excelsior Refineries Ltd. 

Gas & Oil Refineries Ltd. 

Hi-Way Refineries Ltd. 


Husky Oil & Refining Ltd. 
Imperial Oil Ltd. 


McColl-Frontenac Oil Co. 
Ltd. 


Moose Jaw Refineries Ltd. 
New Brunswick Oilfields 
Ltd. 
North Star Oil Ltd. 
Northern Petroleum Corp. 
Ltd. 
Prince 
Ltd. 
Radio Oil Refineries Ltd. 
Saskatchewan Federated 
Corp. Ltd. 
Shell Oil Co. 
Ltd. 
Shell Oil Co. of B, C. Ltd. 
Standard Oil Co. of B. C. 
Ltd. 
Supreme Refineries, Inc. 
Trinidad Leaseholds Ltd. 
Wainwright Refineries Ltd. 


Albert Refineries 


of Canada 


5,000 
3,000 
1,450 

950 


Cochabamba 
Sucre 
Camiri 
Sanandita 


Lutong, Sarawak 38,500 


Chauk 
Rangoon 
Yenangyaung 


2,000 
1,000 
500 


Brandon, Manitoba 3,000 
5,750 
40,000 
17,000 
15,000 
7,200 


Edmonton 
Montreal East 
Clarkson, Ont. 
Moose Jaw, Sask. 
Calgary, Alberta 


20,000 
3,000 
2,500 

350 
2,800 
7,500 
9,200 

20,700 

22,000 

12,000 

44,000 


Sarnia 
Lloydminister 
Hartell, Alberta 
Rosetown 
Saskatoon 
Lloydminister 
Calgary 
Edmonton 
Halifax 

Ioco, B. C. 
Montreal East” 
Norman Wells 1,250 
Regina 20,000 
Sarnia” 55,500 
Winnipeg 10,800 


43,000 
12,000 
5,500 
1,500 


Montreal East 
Toronto 
Edmonton 

Moose Jaw, Sask. 


Weldon, N. B. 
St. Boniface, Man. 


300 
5,000 
Kamsack, Sask. 700 


Prince Albert, Sask. 
East Kildonan, Man. 


1,000 
1,000 
Regina, Sask. 5,900 


25,000 
7,000 


Montreal East” 
Shellburn, B. C. 


Stanovan, B. C. 
Ogden 

Port Credit, Ont. 
Wainwright, Alberta 


8,350 
1,000 
5,500 

300 


™ Includes 2,000 b/d catalytic cracking. 
™ Includes 16,900 b/d catalytic cracking. 
“™ Includes 4,400 b/d catalytic cracking. 
" Includes 3,800 b/d Platformer. 
’Cat. cracking capacity 12,200, reforming 3,000 b/d. 
“ Under construction, 46,500 b/d crude oil distillation unit to replace 
31,000 b/d obsolete equipment and fluid catalytic cracking unit with a capacity 
of 23,250 b/d, probable completion Dec. 1952. 
™ 10,000 b/d fluid cracking unit. 


Type 
Plant 


plant 


Cracking 
Capacity 


2,000T 


at Antwerp, to 


used as crude still. 


sc 


SCA 
SCA 
Comp. 
SCA 
SCA 


SC 
SA 
sc 

Ss 
SCA 
SA 
SCA 
Sc 
SCA 
Comp. 
SCA 


Ss 

SCA 
Comp. 
SC 


SC 


3,400T 


4,400CT” 
24,400CT® 
4,500T 
5,900CT” 
2,5C0T 


14,000C 


1,500T 
600 
4,600C 
18,500CT 
10,000T 
2,750T 
23,700CT 
9,700CT 
27,000 
3,100 


20,500CT 
7,000T 
2,600C 


1,100T 


2,450T 


17,500CT 
3,000T 


3,000T 


Crude 
Capacity 


Cracking 
Capacity 


Type 


Name of Company Plant Location Plant 


Brazil: 


Conselho Nacional do Pe- 
troleo” 


Bahia 
Mataripe” 


150 
2,500 
Distillaria Rio Grandense 

de Petroleo S.A. 
Industrias Matarazzo de 

Energia S.A. 

Ipiranga S.A. Cia Brazilea 
de Petroleos 


Rio Grande 300 


Sao Paulo 500 


Rio Grande” 1,300 LA — 


™ Conselho will erect a 45,000 b/d plant at Cubatao, near port of Santos. 
Completion planned for 1954. Consideration is being given to two other 
projects: a 45,000 b/d plant at Belem, Para, and a 40,000 b/d plant for the 
State of Rio de Janeiro. 

® Capacity of this plant is to be doubled. 

™ A new 5,000 b/d refinery will be completed in Dec. 1952. 

Refinaria e Exploracao de Petroleo Uniao is to build 20,000 b/d plant in 
Santo Andre, Sao Paulo. Planned for completion in 1953. 

Refinaria de Petroleos de Manguinhos to build 10000 b/d plant at Man- 
guinhos, Rio de Janeiro, planned for completion in 1953. 
Chile: 
Tohannsen, C. H. 
Maritano, Miguel 
Soc. Establecimientes 

Quimicos Vina del Mar 175 «6S — 

Empresa Nacional Del Petroleo is building an 18,000 b/d refinery with 

thermal cracking and reforming facilities. 


China: 
Chinese Government 


Coquimbo 125 
Talcahuano 60 


Kansu 1,000 


Colombia: 

Colombia Petroleum Co. 

Tropical Oil Co. 

Cuba: 

Cia. Exploradora de Pe- 
troleo 

Cia. Petrolera Jarahueca 

Cuban Oil Ref. Co. 

Destiladora Jarahueca 

Esso Standard Oil Co. 

Union Gas Co. 


Denmark: 


AA/S Kalundborg 
Olieraffinaderi 

Dansk Minerololiefabrik 

L. C. Glad & Co. 


Ecuador: 


900 
32,000 


Petrolea 
Barrancabermeja 


400 
600 
800 
200 
5,000 
300 


Jarahueca 
Jarahueca 
Cabaiguan 
Santa Clara 
Belot 
Bacaranao 


ORANN 


mM 


Kalundborg 
Copenhagen 
Copenhagen 


Anglo Ecuadorian Oilfields 
La Libertad 
Cautivo 


5,000 


Manabi Exploration Co. 700 


Formosa: 


Chinese Petroleum Corp. Kaoshiung, Taiwan 18,350 4,500T 


France: 


Compagnie Francaise de 
Raffinage La Mede” 


Gonfreville |’Orcher 


SCA 
Sc 


47,000 
71,000 


3,000T 
4,000T 
Compagnie de Raffinage 

Shell-Berre Petit-Couronne 49,000 
Pauillac™ 6,300 
Berre” 63,000 
Merkwiller 1,600 


Comp. 4,900T 
SA = 
Comp. 4,200C 
Pechelbronn SAEM Comp. 200T 
Raffineries Francaises de 
Petrole de |’Atlantique 
Raff. de Petrole de la 
Gironde 
Ste. Cherifienne des Petroles 
Ste. Generale des Huiles 
de Petrole 


Donges“” 25,000 


Bec d’Ambes” 
Petitjean (Morocco) 


16,500 
1,300 


39,000 
39,000 


L’Avera 

Dunkerque“ 

N. Dame de Graven- 
chon 

Frontignan 


Socony Vacuum Francaise 
17,500 
25,000 SC 
Standard Francaise des 

Petroles 53,000 


500 


Port Jerome” 
La Mailleraye 


™ Planned for 1953: 10,000 b/d cat. cracker. 

@ New 7,000 b/d crude stil] under construction. 

™ Thermal reforming capacity 12,400 b/d. 
projected for late 1953 completion. 

® Building 10,000 b/d catalytic cracking unit, mid-1953 completion. 

© 3,500 b/d thermal reforming. 

™ Thermal reforming capacity 6,000 b/d. 

™ Planned for 1953: 10,000 b/d cat cracker. 

™ Medicinal and technical white oils, greases and special products. 


Comp. 


10,000 b/d cat cracker 
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1913 S. Railway, Regina, Saskatchewan 


Canadian Office: 


5-5561 
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pany, then a very small firm, was little known outside the 
acquaintance of a few firms who knew the soundness of 
Treco engineering, the design ability and the quality and 
speed of construction. 


Treco’s steadily-increasing volume of business is due to 
the fact that no job is too small to receive the atteation 
of top management and no job is too far distant but ‘that 
regular contact is maintained by use of the company’s planes. 


The year 1952 finds Treco at work on 12 different new 
construction and remodeling jobs. Included are contracts 
for 5 cat crackers. Many of these contracts are from old 
customers, which all goes to prove that there is a very good 
reason why Treco continues to grow. 


Perhaps you are contemplating building a new refinery 
or remodeling an existing plant. A call to Treco will bring 
quick response without obligation. 


TULSA, OKLAHOMA 








Name of Company 
Egypt: 


Anglo Egyptian Oil Fields 
Ltd, 

Raffinerie de 
Government 


Petrole du 


Eire: 
Cork Harbour Oil Wharves 
Ltd. 


Germany: 


Badische Anilin- & Soda- 
Fabrik 


BP Benzin-und Petroleum- 
GmbH. (Anglo-Iranian) 


Coelner Benzin-Raffinerie 
Deutsche Erdoel-A.G. 


Deutsche Gasolin A.G, 
Deutsche Shell A.G. 


Deutsche Vacuum Oel A.G. 


Esso A.G. (Standard 
Jersey) 

Gelsenberg Benzin A.G. 

Gewerkschaft Deurag-Nerag 


George Greiser/Pfeifer 
Johann Haltermann 


Kraftstoff-Handelsgesell- 
schaft mbH. 

Mineraloel- & Asphalt- 
werke A.G. (MAWAG) 


Mineraloelwerke Albrecht 
& Co. 

Mineraloelwerke Peine 
(Schindler) 

Mineraloelwerke Albert 


Sengewald 


Oelwerke Julius Schindler 
GmbH. 

Ruhrbau GmbH. 

Ruhrehemie A.G. 

Ruhrol GmbH. 

Scholven-Chemie A.G. 

Union Rheinische Braun- 
kohlen-Kraftstoff A.G. 


Wintershall A.G 


Zeller & Gmelin 


Crude 


Plant Location Capacity 


38,000 


9,000 


Haulbowline Is. Co. 


Cork 600 


Ludwigshafen on 
Rhine 1,000 

Hamburg-Finken- 
werder 

Cologne 

Heide” 

Wietze 

Hamburg-Grasbrook 

Dollbergen-Lehrte 

Hamburg-Harburg 

Monheim on Rhine 

Hamburg-Grasbrook 

Duesseldorf-Reisholz 

Hamburg-Wilhelms- 
burg 

Bremen-Oslebs- 
hausen“ 

Wedel on Elbe 


14,000 
320” 
3,000 
1,400 
1,600 
2,500 
9,600 
4,000 
1,700 
900” 


850” 


12,700 
750” 


Hamburg-Harburg™ 15,000 

Gelsenkirchen 17,000 

Misburg n. Hann- 
over” 

Dollsbergen 

Hamburg-Welhelms- 
burg 


11,200 
500 


2,000” 


Essen 750 
Ostermoor on Kiel 
Canal 1,300 


Hamburg-Grasbrook 250” 


Peine 380 
Dedenhausen (Hann- 
over) 900 
Hamburg-Neuhof 
Muelheim on Ruhr 
Oberhausen-Holten 
Bottrop 
Gelsenkirchen-Bauer 


4,200 
2,100 
5,300 
5,300 
8,500 
Wesseling n. Co- 
logne 
Salzbergen (Ems- 
land) 
Eislingen (Wuert- 
temberg) 


17,000 
2,000 


170 


" Half-finished products charging capacity. 
“™ Type of plant gasoline rerunning. 


™ Undergoing expansion. 


9,500 b/d with catalytic cracking unit for completion 1952. 


“ Intake capacity for Hydrogenation. 


Cracking 
Capacity 


Type 
Plant 


SCA 6,400T 


SA 


SLA 
SH 


7,600 


3,800 


Comp. 
SL 


@® 


SL 
Ss 
Ss 
Ss 
SH 


SH 6,300 


Comp. 500 


SL 


Plan to increase crude oil charging capacity to 


H-Hydrogenation. 


’ Plan an 8,000 b/d TCC catalytic cracking unit for completion 1952. 
© Plan to increase crude oil charging capacity to 29,000 b/d with cracking 
capacity and naphtha reforming capacity for completion January 1954. 
“ Reforming unit for 2,000 b/d planned for completion 1952. 


Hawaiian Islands: 
Pacific Refiners, Ltd. 


Honolulu, Oahu“ 3,000 


” Operates on reduced crude and butane. 


Hungary 


The Petrochemia refinery at Szoeny now is being rebuilt. 
to resume operations in October 1952. 


A 


It is planned 


Operations of the Cspel plant on 


Cspel Island in the Danube at Budapest have been low in recent months due 
to crude shortage and a fire. 


Iran: 
Anglo-Iranian Oil Co.' 


Abadan 
Kerminshah 
MIS” 


500,000 
2,100 
70,000 


Comp. 130,000CT 
S aks 
ry a 


™ Refineries now under control of Persian government. 
™ Crude topping plant for Abadan refinery; makes no finished products, 
ships tops or bottoms to Abadan by pipe line as required for finishing. 


Name of Company 


India: 
Assam Oil Co. 


Crude 
Capacity Plant 


Plant Location 


Digboi 5,500 


Type Cracking 


Capacity 


sc 1,500T 


Shell and Standard-Vacuum interests are planning erection of large 


refineries. 


plant capacity will be 25,000 b/d. 


Indonesia: 


N. V. de Bataafsche Pe- 
troleum Mij. (Shell) 


N. V. Standard Vacuum 
Petroleum Mij. 


Balik Papan, N.E.” 
Borneo 

P. Brandan, 
Sumatra” 

Pladju, Sumatra” 

Tjepu, Java 

Wonokromo, Java 


27,000 


83,000 
3,600 
2,000 


Palembang, Sumatra 64,000 


™ Crude capacity being increased to 44,000 b/d. 


in 1955. 


® Inaccessible, former capacity 23,000 b/d. 
™ Reforming capacity 15,000 d/d. 


Iraq: 


Iraq Petroleum Co. 
Kanaquin Oil Co. Ltd. 
(Anglo Iranian) 


Bab Gurgur 1,500 


Alwand 8,000 


Shell plant at Bombay to have capacity of 40,000 b/d, Stanvac 


SW 
sc 10,000T 
s =e 
SA _- 
Comp. 31,000T 
Completion planned 


Government of Iraq plans to build 1,000 b/d plant at Baiji. 


Israel: 

Consolidated Refineries Ltd. 

Italy: 

Anonima Petroli Italian 
(API) 

Asfalti Bitumi-Catrami e 
Derivati (ABCD) 

Aurora 

Bianchi Petroli 

Delle Piane 

Distilleria Italiana Catrami 
Affini—( DICA) 

Galletti 

Garrone 

Industria Raffinazione Oi! 
Minerali (IROM) 

LC.LP. 

Idrocarburi Nazionali (SIN) 

L.P.L.O.M. 

L.L.S.E.A. 

I.N.P.E.T. 

Industria Nazionale Olii 
Lubrificanti (NILO) 

Lombarda Petroli 

Permolio 


Petroli d’Italia 


Raffinerie Siciliane Olii 
Minerali (RASIOM) 
Raffineria Olii Lubrificanti 

(ROL) 


Ricerche Alta Italia 

Raffineria di Napoli (So- 
cony-Vacuum) 

Sanquirico 

Societa per Azioni Raffineria 
Padana Olii Minerali 


Societa Petrolifera Italiana 
STANIC (Esso and ANIC) 


Societia Industrie & Com- 
merce Olii Minerale 
Volpato 


™ Crude capacity being increased to 30,000 b/d. 


early 1953. , 


Haifa 83,000 


Falconara 14,000 
100 
400 
800 
250 


Ragusa, Sicily 
Marghera, Venice 
Cologno Monzese 
Genoa 


1,300 
1,500 
1,500 


Carrara 
Florence 
Genoa 


Marghera, Venice 
Mantova 
Pietramala, Florence 
Busalla, Genoa 
Valmadrera, Como 
La Spezia” 


30,000 
300 
250 
250 
400 

17,000 


Milan 

Villasanta 

Genoa 

Milan 

Rome 

Fiorenzuola d’Arda, 
Parma 


500 
1,700 
2,000 
3,200 
2,000 
2,200 
Augusta, Sicily 10,000 
Viguzzolo, Alessan- 

dria 
Rallio, Piacenza 


1,400 
50 


Naples 
Genoa 


33,000 
250 


San Martino di 

Trecate 13,300 
Fornovo Taro, Parma 600 
Bari 27,000 
Leghorn 17,000 


500 
250 


Florence 
Milan 


™ Thermal reforming capacity 3,150 b/d. 
Note: Pantanedo di Rho “CONDOR?” is erecting a 10,000-barrel refinery 


at Rho, Milan. 

Korea: 
Plant destroyed. 

Kuwait: 

Kuwait Oil Co. Ltd. 


Lebanon: 
Iraq Petroleum Co. Ltd. 


Completion will be in December 1952. 


Mina E] Ahmadi, 


Persian Gulf 25,000 


Tripoli 11,000 


WoRLD 


SCA 33,000T 


” 


NNN» 


Ann 


1,000T 


5,000T 


3,500 
4,000 


Ss die 
s iii 


Completion planned in 


S 
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Heat Exchangers 


-—=with a difference 


Long recognised as an aid to efficient industrial production, 
the modern Heat Exchanger operating through a wide range 
of temperatures and pressures can help towards increased 
production and lowered costs in your business. Many 
Industries, such as the Petroleum Refining and Chemical 


Processing, are obvious users of Heat Exchangers in one form 
or another ; important others can readily be found amongst 
the following: — PAPER MAKING - AIR CONDITIONING 
SHIPBUILDING - FOOD PROCESSING - POWER GEN- 
ERATION - TEXTILE MANUFACTURE - WATER WORKS. 


The matter may be urgent, delay can be costly. Harveys deal with enquiries immediately. 


The skill of trained 
operatives com- 
binedwithextensive 
shop facilities, and 
backed by Harveys 
experience in the 
application of Heat 
Transfer Equip- 
ment to Industry is 
at your service now. 
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Crude Type 
Capacity Plant 


Cracking 


Name of Company Capacity 


Plant Location 
Japan: 

Daikyo Oil Co. 
Koa Oil Co. 
Maruzen Oil Co. 


Yokkaichi 6,000 SLA 
Marifu”’ 10,000 Comp. 
Shimotsu 9,000 SLA 
Matsuyama 4,000 
Mitsubishi Oil Co, Fawasaki 6,100 SLAC 
Nippon Mining ©, Funakawa 5,000 SLA 
Nippon Oil Co Akita 3,500 SLA 
Kashiwazaki 1,200 SLA 
Niigata 1,900 SLA 
Yokohama” 12,000 SLA 
Kuadamatsu™” 7,000 SLA 
Kawasaki 8,000 SLA 
Hirazawa 800 SLA 
Niigata 2,400 SLA 
Shimizu 5,100 SLA 
Wakayama 10,100 Comp. 


Building platformer 1,300 b/d, complete 1953-54. 
” Cat cracker planned for 1954-55 completion. 
” Building 1,300 b/d platformer to be completed in 1953-54. 


Mexico: 


1,500T 


Nippon Pet. Bef. Co. Ltd. 


Showa Oil Co. 


Toa Nenryo Kogyo Co. — 
2.1)0T 


Petroleos Mexicanos Arbol Grande, 
Tampico 
Atzapotzalco, D. F. 
Mexico 
Ciudad Madero, 
Tampico” 75,000 A 
Mata Redonda, Vera- 
cruz 15,000 SC 8,000 
Minatitlan, Vera- 
cruz” 28,000 L _— 
Poza Rica, Veracruz 4,000 S — 
Reynosa, Tampico 5,000 S — 
Salamanca, Gto.” 30,000 SC 5,000T 


In progress 10,000 b/d gasoline catalytic desulfurization to be com- 
pleted December 1952. 

Planned an 8,000 b/d catalytic cracking unit and complete revamping 
of refinery. 

’ In progress, increase throughput capacity to 50,000 b/d and installa- 
tion of lubricating plant to produce 2,000 b/d of oil and 65 tons daily of wax 
including vacuum fractionation, MEK dewaxing, propane deasphalting, fur- 
fural and earth treating. 


22,000 SLA — 


50,000 SC 14,500T 


5,500T 


Netherlands: 


N. V. de Bataafsche Pe- 
troleum Mij (Shell) Pernis 100,000 


Comp. 45,000TC” 
Caltex Petroleum Mij N. V. Pernis” 28,000 


Comp. 6,400T 

“’ 20,000 b/d thermal, 25,000 b/d catalytic. Reforming capacity 8,500 b/d. 
Plans are to increase crude capacity to 165,700 b/d in 1953. 

™ 6,500 b/d thermal reforming capacity. 


Netherlands West Indies: 


N. V. Curacaosche Petro- 


leum Industrie Mij. Aruba 


Curacao’ 


30,000 Ss — 
200,000 Comp. 100,000T” 
Lago Oil & Transport Co. Aruba 400,000 Comp. 292,970 

® Reforming capacity 18,000 b/d. Lube capacity being expanded to 
21,000 b/d. Completion planned for late 1953. 


Norway: 
A/S Ozlandske Petroleums- 
compagni Vallo 1,000 


Pakistan: 


Attock Oil Co. Punjab, Rawahlpindi 4,000 


Peru: 
Cia. de Petroleo Ganzo Azul Agua Caliente 600 — 
Empresa Petrolera Fiscal Zorritos 1,300 S —_ 
International Petroleum Co. Talara 35,600 SLA 3,C00T 
Poland 


The refinery at Glinnik in southeastern Poland which was partly de- 
stroyed during the war has now been rebuilt with the aid of equipment sup- 
plied by the USSR. 


Portugal: 


“Sacor” S. A, Concession- 
aria de Refinacao de Pe- 
troleos em Portugal Cabo Ruivo™ 7,000 =3§ _— 

“ Planned: 10,000 b/d topping, 5,000 b/d cracking, 2.500 b/d reforming; 
also stabilization and polymerization units. 


Romania 


At the request of the USSR, the Romanian monopoly, Sov-Rum Petrol, is 
dismantling a former refinery at Ploesti for shipment to Soviet Russia. Be- 
fore the war Romanian refineries had a crude capacity of 220,000 b/d. Many 
were destroyed or badly damaged. -Current capacity is estimated at 
103,000 b/d. 
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Crude Type 
Capacity Plant 


Cracking 
Name of Company Capacity 
Saudi Arabia: 


Arabian American Oil Co. 


Plant Location 


Ras Tanura” 160,000 Ss — 


© Naphtha reforming capacity 24,500 b/d. Phosphoric acid catalytic 
polymerization unit capacity of 1,050 b/d polymers, estimated completion 
late 1953. 
South Africa: 


So. Africa Torbanite Min- 
ing & Refining Co. Boksburg North, 

Transvaal 2,000 SCA 2,000T 
“ Standard Vacuum Ref. Co. of So. Africa Pty. is building 25,000 b/d 
refinery at Durban. 

Spain: 

“Campsa” Cia. Arranda- 
taria del Monopolio de 
Petroleo S. A. 

“Cepsa” Cia. Espanola de 
Petroleo S. A. 

Refineria de Petroleos de 
Escombreras, S. A. Escombreras"” 30,000 § 

™ Thermal reforming capacity 8,200 b/d. 


Sweden: 
Johnson & Co., A. 


Barcelona 300 «=6oSL _- 


Canary Islands 20,000 Comp. 4,000T 


Nynashamm 
Malmo 


12,000 Comp. 1,000T 
1,900 A — 


Koppartrans Oljeaktie- 
bolag Goteborg 
Svenska, Skifferolje A/B 
™ Shale oil plant. 


Switzerland: 


Ipsa A. G. 
Schweiz-Sprengstoff abrik 
A. G. 


11,000 
Narkes-Kvarntorp™ 1,000 


Rotkreuz” 1,500 


° Dottikon™ 350 
™ Operates on tops. 
™ Manufactures special naphthas. 


Trieste: 
Aquila S.A. Tecnico In- 


dustriale 
Standard Esso 


Trinidad: 
Brighton Terminal! Ltd. 
Trinidad Lake Asphalt 
Operating Co. 
Trinidad Leaseholds Ltd. 
United British Oilfields of 
Trinidad Ltd. Point Fortin 30,000 SA -— 
™ 25,000 b/d reduced crude thermal cracking; 10,000 b/d naphtha re- 
forming; 15,000 b/d fluid cat cracking with vacuum feed preparation unit and 
vis-breaker under construction. 


Trieste 13,500 
Trieste 2,330 


Brighton 4,000 


25,000T 


Brighton 1,000 


Point-a-Pierre” 70,000 Comp. 


United Kingdom: 


Anglo-Iranian Oil Co. Ltd. Isle of Grain, 
Kent” 40,000 Comp. 

Berry, Wiggins & Co. Ltd. Hoo, Kent® 2,000 SLA 
Salford (Nr. Man- 

chester) 1,500 SLA —- 
Dundee, Scotland 1,000 LA — 
London 200 § 
Fawley 130,000 Comp. 
Ellesmere Port 2,500 Comp. 


Briggs & Co. Ltd., Wm. 
Carless, Capel & Leonard 
Esso Petroleum Co. Ltd. 
Lobitos Oil Fields Ltd. 
London & Thameshaven 
Oil Wharves, Ltd. Thameshaven 2,000 LA — 
Manchester Oil Refy. Ltd. Trafford Park” 3,000 Comp. — 
National Oil Refineries Ltd. Llandarcy, ' 
S. Wales“ 80,000 Comp. 10,000C 
Grangemouth, Sct.” 45,000 SC 10,000C 
Pumpherston, Sct.” 3,700 SC = 


41,000C 
1,000T 


Scottish Oils, Ltd. 


Shell Refining & Market- 
ing Co. Ltd. Ardrossan, Scot. 4,300 A _ 
Shellhaven, Essex” 60,000 Comp. — 
Stanlow, Ellesmere 
Port® 85,000 Comp. 25,000 
Heysham, Lancas.” 36,000 S — 
Coryton, Essex” 16,000 L — 


Erection commenced mid-1950, to be completed in three stages, Ist 
stage complete mid-1952, second stage lubricating oil and third stage cata- 
lytic cracking to be completed early 1953. 

© New two-stage distillation unit being erected. ‘ 

™ 3,500 b/d atmospheric distillation still to be completed in Nov. 1952 

® 10,000 barrel catalytic cracker due for completion 1952. 

© 10,000 barrel cat. cracker due for completion 1952. 

Capacity includes 2,500 b/d Shale oil and 1,200 b/d U. K. crude oil. 

™ Reforming capacity 10,0C0 b/d. 

™ Reforming capacity 10,000 b/d. 

™ Reforming capacity 5,100 b/d, vis breaking capacity 8,300 b/d. 

“? Erection commenced. Commencement of operation late 1952. 
(Concluded on page 122 


Vacuum Oil Co. Ltd. 
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4,200-Ton reinforced concrete caisson in position at 
Coryton after its ten mile down river journey from 
Tilbury. This structure forms part of the water 

intake jetty for the new oil refinery at Coryton under LAING 
construction for Vacuum Oil Company Limited in 
conjunction with the Lummus Company Limited. 


























Contractors for every class of Building and Civil Engineering at home and overseas 


JOHN LAING AND SON LIMITED - LONDON, CARLISLE, JOHANNESBURG, LUSAKA * ESTABLISHED IN 1848 
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BROTHERHOOD 
STEAM TURBINES 


Wide range — All types. 
Over 40 years’ experience. 
Hundreds in hand and 
thousands in service. 


BROTHERHOOD 


COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the 
British Empire — made to 
suit your requirements. 
Thousands in service. 


BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 


BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO,, Freon, SO. 
Wide range—single and double 
acting—one or more stages. 


BROTHERHOOD 
STEAM ENGINES 


High speed Vertical 
up to 500 B.H.P. 


BROTHERHOOD 
COOLING TOWERS 


Nearly 50 years’ experience. 


1lso0 Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


SEND YOUR PROBLEMS TO US 




















; Crude Type Cracking 
Name of Company Plant Lecation Capacity Plant Capacity 


Turkey: 


Maden Tetkik Ve Arama 
Enstituso Batman” 420 § 


“A refinery of 3,500 b/d capacity including thermal cracking and 
naphtha reforming units is planned. 


Uruguay: 
Administration Nacional 

de Combustibles, Alco- 

hol y Portland (ANCAP) Montevideo 25,200 SCA 2,000 
U.S. S. R.: 


The government has announced an increase in capacity during 1951 of 
120,000 b/d. It is estimated that crude capacity now approximates 920,000 
b/d, cracking capacity 300,000 b/d. 


Venezuela: 


British Controlled Oilfields E] Mene de Mauroa 250 _ 
Creole Petroleum Corp. Amuay Bay 60,000 = 
Caripito 57,000 3C 25,000T 
Mene Grande Oil Co. Oficina 300 
Phillips Oil Co. Santa Ana 2,000 
Shell: Colon Development 
Co. Ltd. Casigua 1,000 
La Rivera 300 
El Calvario 300 
Shell-Caribbean Petro- 
leum Co. San Lorenzo 45,000 § — 
Venezuelan Oil Conces- 
sions Ltd. Punta Cardon” 75,000 32,000T 
Sinclair Oi] & Refining Co. Puerto La Cruz 35,000 S$ —_— 
Texas Petroleum Co. Tucapita 10,000 S _— 
Venezuela Gulf Refining Co. Puerto La Cruz” 40,000 SC 32,000T 
™ Crude capacity is being increased to 170,000 b/d. Completion is planned 
for 1953 at which time San Lorenzo may be shut down. 
© Handles Mene Grande and Texas Company crudes. 
Yugoslavia: 
Government Rijeka 7,000 SLAC 600 
Sisak 2,000 Ss _— 
Bosanski Brod 1,500 S§ 





FOR THE WORLD’S SECOND MARKET 


Avonmouth, Bristol, is the ideal 
distribution center for the United 
Kingdom, second-only -to-the-U.S. as 

an oil-importing nation. Entrance lock 875 ft. long and 100 fi. wide 


Rail, road, canal and sea routes 
provide unrivalled communications. 


Jn 1951 3 million tons of petroleum Pipe-lines limk dockside with adjoining 
were handled at Avonmouth. In one 375-acre industrial estate, where sites 
year 5 million tons were imported are available on lease 


Picture shows the self-contained Oil Dock at 


AVONMOUTH 


Port of BRISTOL, England 
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RTING PAT. No. 423,151 


°Y BURTON'S PATENT 
PUTLOG COUPLER 


(For fixing Putlogs or transoms to 


orizonta | tubes} 


THE LONDON & MIDLAND STEEL SCAFFOLDING Co. Lt. 


ST. LUKES WORKS, OLD HILL, STAFFORDSHIRE, ENGLAND + Telephone Cradley Heath 6237/8 © Telegrams Dubelgrip, Cradley Heath. 
LONDON OFFICES: BURWOOD HOUSE, CAXTON ST., LONDON S.W.1. + telephone ABBey 6483/4 © Telegrams Dubelgrip, Sowest, London. 
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Around the globe — Platforming has been accepted for its superiority 
in the octane improvement of straight run gasolines and in the production 
of a higher quality blending component. In a little more than 
three years 10 UOP Platforming Units have been placed in operation with 
21 more in various stages of design or construction. Geographically 
this world-wide acceptance extends from Wales and the Canary Islands across 
the United States.and Canada to Australia. East or West — 
North or South, Platforming is the logical answer to the refiner’s 


reforming problem. It’s a matter of record! 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
oP Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nvediment 
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New Acetylene Ethylene Process 
Announced 


The Wulff Process Co., has entered into agree- 
ments with the Lummus Co. of New York, The 
Fluor Corp., Ltd. of Los Angeles and Girdler 
Corp. of Louisville under which these companies 
are authorized to design and construct plants for 
applications of the Wulff Process for making 
acetylene and ethylene. 

Wulff has been operating a commercial size 
pilot plant in Maywood, California for the past 
18 months, and during the last nine months of 
this period the plant has been in continuous 
commercial production of acetylene. 

The process uses natural gas, ethane, propane, 
butane, or any LPGas mixture as feed stock. It 
may be applied to plants making as little as on« 
ton per day or as much as 100 tons per day. 
The process is also applicable to the production 
of ethylene or simultaneous production of acety- 
lene and ethylene. 





Benches A and B Distillation Plant of the National 
Oil Refineries Limited at Llandarcy, South Wales, where 


New Polystyrene Plant 


Chemical Plants Division of Blaw-Knox Co. 
has received a contract from Catalin Corp. of 
America to design and construct a plant for the 
production of polystyrene. To be built at Calumet 
City, Ill., the new plant will have facilities for 
producing monthly 1,200,000 pounds of dye color 
powder and standard extruded pellets of poly- 
styrene. 


American Locomotive Promotion 


David D. Frank has been appointed director 
of information and Daniel J. Duffin promotion 
manager of American Locomotive Co. Mr. Frank 
is now in charge of Alco press relations and 
company publicity. Mr. Duffin is responsible 
for company advertising and product promotion 
for the Alco products, Diesel Engine and Rail- 
way-Steel Springs Divisions. 





ali 


the throughput is 80,000 barrels per day. 


Lincoln arc-welding again, of course. 


World’s largest manufacturers of arc-welding equipment and electrodes 


LINCOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY - 


LUNGOLY 


HERTS - WELWYN GARDEN 920 
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L. L. Youell 


Stone & Webster of Canada Elects 


New Vice President 


Leonard L. Youell has been made a vice presi- 
dent of Stone & Webster Canada Ltd., according 
to an announcement by John W. McKee, chairman 
of the board. 

A native of Aylmer, Ontario, Mr. Youell served 
overseas as an artillery officer in World War I. 
In 1945 he joined Stone & Webster Engineering 
Corp. in Canada as its engineering representa- 
tive. Since the formation of Stone & Webster 
Canada Ltd. in 1950, he has been manager of 
its head office in Toronto. 


Lake and Coastal Tankers 


A tanker of 24,000 barrels capacity, designed 
especially for Great Lakes and short coastal 
operation, will be built this year for Socony- 
Vacuum Oil Co., Inc. The keel is scheduled to 
be laid July 15 at the Houston yards of Todd 
Shipbuilding Corp. The vessel will be 300 feet 
long and of 3,600 deadweight tons. Two Superior 
diesels developing 1,080 hp each will give the 
twin-screw craft a top speed of 14.5 miles an 
hour. 

The new tanker will incorporate several un- 
usual features to enable it to pass under the low 
bridges of the New York State Barge Canal. 
Among these will be a retractable pilot house, 
folding masts and railings, and hinged stacks. 


*The pilot house will be fitted with a hydraulic 


lift with which it will be raised or lowered a 
distance of eight feet. The vessel’s controls, 
steering gear and other equipment are designed 
to operate with the pilot house in either the 
“up” or “down” position. 

The vessel will be launched next February 
and will be in service by the time the Great 
Lakes are open for navigation in the spring. She 
will carry a crew of about 20 and will be operated 
on the Great Lakes in the summer and in limited 
coastwise service in the winter. On the lakes 
she will join the motor vessel “Traverse City 
Socony,” a 28,000 barrel tanker operated by 
Socony-Vacuum since 1938. 


Shell Adds Insecticides 


Extending its program of insecticide produc- 
tion, Shell Petroleum Co. has announced in Lon- 
don its acquisition of sole manufacturing rights 
to “Aldrin” and “Dieldrin” hitherto produced by 
Julius Hyman of Denver, Colorado. 

The names of these products were derived from 
well known chemical synthetics, the Diels-Alder 
reaction, the principal raw material being dicy- 
clopentadiene, which can and will be produced 
from petroleum. Tests on these insecticides have 
shown their value in the control of soil insects, 
cotton pests, locusts and grasshoppers, ants and 
many other insects. Dieldrin is of high value 
in the control of anopheline mosquitoes, the car- 
riers of malaria. Aldrin has proved exception- 
ally efficient for control of grasshopper and locust 
pests. 
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H. E. Boynton 


Tube Turns Canadian Appointment 


John G. Seiler, executive vice president of Tube 
Turns of Canada, Ltd., has announced the appoint- 
ment of Harry E. Boynton as district manager for 
Western Canada. Mr. Boynton will make his head- 
quarters in Edmonton, Alberta. 

Mr. Boynton was born in Toronto, Ontario, and 
obtained his degree in mining engineering at the 
University of Toronto. He began his business 
career on the engineering staff of The Inter- 
national Nickel Co. of Canada, Ltd. Before joining 
Tube Turns of Canada, Ltd. in December, 1951, 
he was chief engineer of Eldorado Mining & 
Refining (1944) Ltd., and was stationed at Port 
Radium, on the east shore of Great Bear Lake. 


New Chemical Plant for Cyanamid 


American Cyanamid Co, will build a plant near 
New Orleans, La. for the production of chemicals 
from natural gas, according to an announcement 
by President K. C. Towe. This will place Cyana- 
mid in the vast field of basic production from 
hydrocarbons, a development which is expected 
to add a substantial number of new items to the 
list of more than 5,000 products already manufac- 
tured by the company. 

The new plant, for which a certificate of neces- 
sity was recently issued by the government, will 
represent an investment of about $50 million and 
will be located on a 600-acre site in Jefferson 
Parish, Louisiana. 

As initially projected, the plant will produce 
ammonia, acetylene, hydrocyanic acid and deriv- 
atives of these products, among them acrylonitrile 
and ammonium sulfate. These basic materials 
provide a foundation for the eventual production 
of a wide range of both hydrocarbon and nitrogen 
chemicals for industrial use and for agricultural 
purposes. 

Chemical Construction Corp., a subsidiary of 
American Cyanamid Co., is the architect-engineer 
and construction manager of the plant. A con- 
struction sub-contract has been awarded to the 
J. A. Jones Construction Co. of Charlotte, N. C. 
Various New Orleans contractors will participate 
in the building of the plant. The Texas Co. will 
supply natural gas, while power will be supplied 
by the Louisiana Power and Light Co. 


New Lube Additive 


Development of a new additive for lubricating 
vil which will permit efficient use of fuels with 
high sulfur content under “severest operating 
conditions” was announced today by Howard E. 
Nehms, manager of the Petroleum Chemicals 
department of American Cyanamid Co. The new 
product, Aerolube 92, combines oil antioxidant 
and bearing corrosion inhibition properties with 
“highly effective alkaline detergency.” It was 
designed specifically for use in Series 2 oils. 
It will be particularly useful wherever poor fuels 
are used under severe operating conditions. 
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Additive Plant for Indiana Standard 


Standard Oil Co. (Ind.), will build a new plant 
at its Wood River, Ill., refinery to expand the 
production of an improved detergent additive 
used in compounding heavy duty motor oils, 
it is announced by Dr. M. G. Paulus, vice presi 
dent in charge of manufacturing. The new plant 
is being designed by Standard. Construction 
will begin soon, with completion scheduled for 
next year. 


File-To-Field Service Units 


Carl B. Whyte, executive vice president of Pro- 
con Inc., has announced that the company is ready 
to provide file-to-field construction service on 
Standard A, B, and C Platforming Units of 600, 
1,000, and 1,500-barrel design capacities from 
drawings already in the company’s engineering 
files. 





Vapor Pressure Study 


“Pressure-Volume-Temperature Relationship ot 
Organic Compounds,” by Robert R. Dreisbach; 
3rd edition; published 1952 by Handbook Pub 
lishers, Inc., Sandusky, Ohio; 315 pages; $10 

This volume gives the variations of vapor 
pressure with temperature of organic liquids of 
almost every type—hydrocarbons, alcohols, esters, 
ketones, etc. It gives a ready means of ascertain 
ing their latent heats of vaporization at any 
temperature, the rate of change of boiling point 
with pressure, vapor densities at various tem 
peratures, and other essential information fo. 
conducting operations of distillation and evapo 
rating such liquids, and designing equipment 
therefor. Oil refinery technologists will find 
there full data relating to liquid hydrocarbons 
of every kind in greater detail and with greats 
accuracy, according to the publishers, than in any 
similar handbook heretofore available 
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HIGH ALUMINA CEMENT 
IN OIL REFINERIES 


By T. D. Robson* 


E VER-INCREASING use is being made of the 
4special properties of high-alumina cement in 
the construction of oil refineries, but although this 
material is now well known to the civil engineer 
and to the furnace designer, its versatility is per- 
haps not fully appreciated. Contractors are 
familiar with one or another of its capacities but 
owing to the great variety of uses, a general un- 
derstanding of the field which can be covered is 
sometimes lacking. The following article there- 
fore attempts to survey, with special reference to 
oil refineries, the characteristics of the varieties 
of concrete or mortar which can be made with it. 

High-alumina cement may on occasions be re- 
ferred to as “aluminous cement,” “ciment alumi- 
neux,” calcium-aluminate cement,” or “schmelz 
zement” according to the country of origin, and 
the best known proprietary names are Ciment 
Fondu (British and French), Lightning (British), 
Lumnite (American), Citadur (Hungarian), and 
Kolandshiitte (German). All these brands fall into 
the broad classification of high-alumina cement 
ounce they consist essentially of calcium aluminate 
ut contrast to the calcium silicate type exempli- 
fied by Portland cement. In general, the proper- 
ues of these cements are therefore very similar, 
but not all those mentioned are identical in com- 
position or method of manufacture. 

The three chief properties which lead to the 


* Technical Director, Lafarge Aluminous Cement 
Company. 


employment of this comparatively expensive type 
of hydraulic cement are: 

(1) Resistance to a wide variety of chemical 
agents which can attack Portland cement. 

(2) Extreme rapidity of hardening, following 
on a normal setting time. 

(3) Suitability for use as a bond for refrac- 
tory or insulating aggregates (thus producing re- 
fractory concrete and insulating concrete). With 
various types of heat-resistant grogs, high- 
alumina cement gives concretes which will with- 
stand temperatures up to 1350°C (2500°F.). In- 
deed, with special aggregates, the temperature 
limit may be extended to the 1500°-1600°C. 
(2700°-3000°F.) range. 

Its chemical resistance arises mainly from the 
fact that the hydration of high-alumina cement 
does not produce the free lime which appears in 
set Portland cement. Owing to the different 
chemical nature of the high-alumina cement, rela- 
tively inert gelatinous alumina is formed in place 
of the highly reactive lime constituent. This con- 
fers on high-alumina cement concrete a consider- 
able resistance to dilute acids—for example, it 
will withstand the action of sulfuric acid effluents 
having a pH 3-4. The concrete also resists the 
action of sulfur dioxide and hydrogen sulfide, and 
has been found very suitable for protecting tanks, 
pipes, and vessels from the action of sour crudes. 
It may also be used for floors and drains, or for 
coating pipes to protect them from aggressive 
ground waters or treatment liquors. In any 
situation where acid resistance is required, it is 
equally important that the aggregate will not be 
attacked, and therefore silica sands and gravels 
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(free from carbonates) or other inert materials 
should be employed. 

High-alumina cement is completely immune 
from the action of sulfates although the latter 
have a specific action on Portland cement con- 
crete which can result in expansion and ultimate 
disintegration. Since many refineries are built 
on ground which is badly contaminated with 
mineral sulfates, the use of high-alumina cement 
for piles, foundations, slabs and other structural 
features may be necessary. 

Hydrocarbons should themselves have little or 
no action on Portland cement, but lubricating oils 
with a vegetable oil component frequently have 
a disintegrating action. High-alumina cement 
concrete has a much higher resistance in such 
cases and can generally be regarded as immune. 

The behavior of high-alumina cement towards 
caustic alkalis is not as good as that of Portland 
cement, probably because the protective alumina 
is fairly readily soluble in alkali although it dis- 
solves only with difficulty in dilute acid. 

In many situations where high-alumina cement 
is used for chemical resistance, the second 
property of ultra-rapid hardening is very help- 
ful since all structures made with this cement 
can be put into service within 24 hours of casting. 
Indeed, the concrete is frequently ready for use 
much before this time. The strength of high- 
alumina cement concrete at 24 hours is equal to 
or greater than that of Portland cement concrete 
at 28 days. 

A good idea of the comparative concrete 
strengths of various type of Portland cement 
and of high-alumina cement can be obtained 
from Fig. 1. 

Contrary to a fairly widespread belief, high- 
alumina cement is not quick setting and, in fact, 
the setting-time is often much longer than that 
of ordinary Portland cement. The difference 
lies in the subsequent hardening or development 
of strength which in the case of high-alumina 
cement is extremely rapid. 

In order to obtain the best results from high- 
alumina cement, all concrete work should be kept 
wet and cool from the time of setting until it is 
at least 24 hours old. The great activity of this 
type of cement in early stages produces an 
appreciable temperature rise in any mass of con- 
crete and this is very valuable for protection 
against frost when concreting must be carried 
out in very cold weather. On the other hand, 
when atmospheric temperatures are high, it is 
essential to keep the temperature rise within 
bounds by restricting the size of lift, by remov- 
ing forms as soon as possible, and by sprinkling 
with water in order to prevent overheating and 
consequent loss in strength. For the same reason 
high-alumina cement concrete should never be 
steam-cured since lower, not higher, strengths 
will result from this treatment. 

The third characteristic of high-alumina cement 
has led to perhaps the most interesting and grow- 
ing application in oil refinery work and it is 
therefore proposed to deal in more detail with 
the type of concrete which can be used at higher 
temperatures. 

There is much controversy about fixing the 
“safe” temperature which Portland cement con- 
crete can sustain for long periods but it is prob- 
ably true that this material should not be 
submitted to temperatures much above 200°C. 
(400°F.). Hardened Portland cement contains a 
considerable proportion of hydrated lime and the 
quick-lime produced from this at comparatively 
low temperatures can exert strong disruptive 
forces when it re-hydrates in moist air. At still 
higher temperatures more lime may be formed by 
calcination of carbonate or from the calcium sili- 
cates of the cement, and over-heated Portland 
cement concrete may thus crumble to powder sev- 
eral days after the application of heat because 
moisture has then had time to penetrate the mass. 
The absence of free lime from hardened high- 
alumina cement ensures its immunity from this 
defect at all temperatures up to the refractory 
limit of the concrete. The substitution of this 
cement for Portland cement is therefore the first 
step towards producing a heat-resistant construc- 
tion. The type of aggregate is obviously the other 
important factor and Table 1 shows, in a very gen- 
eral fashion, the suggested temperature ranges for 
concretes or mortars made with high-alumina 
cement and several aggregates, both naturally- 
occurring and manufactured. 
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(3.) Ability to be cast in large monolithic units 
or in complicated special shapes. 

The advantages of concrete construction can 
therefore be extended in many cases to the mak 
ing of furnace walls, roofs, hearths, doors, burner 
ports or quarls, and to the lining of high tem- 

perature reaction vessels, stacks and flues. 
Kee . pore Eb tee The bulk density of refractory concrete is about 
- ‘ ay 100-120 Ibs. per cubic foot, which is lower than 
that of the firebrick used for aggregate. This 
lower density results in a lower thermal conduc- 
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High-alumina Cement Concretes 


Aggregate Temperature Range Classification 
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Even when used with high-alumina cement, 
silica sands, gravels and quartz can be employed 
only for the lowest temperature range because the 
thermal expansion of siliceous aggregate is high 
and because inversion of the quartz takes place 
at higher temperatures. Limestone or dolomite 
aggregate is better in the lower ranges but an 
upper limit is set by thermal dissociation into 
reactive lime or magnesia. 

Trap-rock aggregate is very useful for the 
medium temperature range because the concrete 
made from it is denser and more wear-resistant 
than brick concrete, but care should be taken to 
ensure that the temperature limit is not exceeded. 
Unfortunately, the terms “trap-rock” and “whin- 
stone” are often applied very loosely and suitable 
heat-resistant concrete should be made only from 
fine-grained basic igneous rock such as dolerite, 
gabbro, or basalt. The coefficient of expansion of 
this class of aggregates is usually about 0.0000022 
per °F. as compared to 0.0000067 per °F. for 
quartz. 

Crushed clay building brick, engineering brick, 
or clay tile make suitable aggregates for con- 
crete which will not be heated above about 1000°C. 
(1800°F.) and such concrete is therefore fre- 
quently used for heat-resistant foundations, par- 
ticularly when crushed firebrick is difficult to ob- 
tain, Brick crushed for aggregate should not be 
too soft-burned or friable and should be free from 
jointing or other contamination. 

The term refractory concrete is usually re- 
served for a mix of crushed firebrick with high- 
alumina cement, and it is this type which is 
most widely used. The upper temperature limit 
of the concrete depends on two main factors: (1) 
the proportion of cement in the mix, and (2) the 
alumina content of the firebrick aggregate. As 
the proportion of cement in the mix is lowered 
the fusion point of the concrete is raised. In 
general, therefore, “leaner” mixes have higher 
refractoriness. At the same time, reducing the 


cement content lowers the strength of the con- 
crete and accordingly the mix decided upon must 
be a compromise influenced by the relative im- 
portance of strength or refractoriness. The re- 
fractoriness of the concrete also increases with 
the alumina content of the firebrick and when 
using a good quality firebrick aggregate (more 
than 40 percent alumina), a hot-face temperature 
of 1350°C. is readily withstood by mixes of the 
normal proportions given below. 

The technique of casting refractory concrete is 
similar to that for ordinary concrete. The crushed 
firebrick should be reasonably equally graded from 
the maximum size down to dust and may contain 
about 10-15 percent of fines passing the 100 mesh 
sieve. Customary mixes are four or five volumes 
crushed firebrick to one volume high-alumina 
cement in the case of %” down material, or 244-4 
volumes to one volume cement in the case of finer 
aggregates. Since the crushed firebrick is absor- 
bent, it is best to soak it before mixing with the 
cement or else give a mixing time sufficiently pro- 
longed (five minutes) to ensure that the aggre- 
gate will not absorb too much water from the 
mix when it has been consolidated in place. Re 
fractory concrete sets in about two-four hour: 
and then rapidly gains strength as is shown in 
Fig II. It is ready for any service after 24 hours 
but should preferably be taken up to temperature 
fairly slowly on the first occasion since a con- 
siderable amount of water must be driven off and 
sudden steam formation might be harmful. A 
proportion of the high cold strength is lost on 
heating but the residual strength is usually more 
than sufficient for all refractory purposes. The 
chief characteristics of the material are: 

(1.) High resistance to thermal shock. 

(2.) Volume stability. There is no appreciable 
shrinkage on hardening and the dimensions at the 
working temperature are almost exactly the same 
as the cold cast dimensions. Moulds can there- 
fore be made to the exact size required. 
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tivity for the concrete construction. Whereas the 
average thermal conductivity of aluminous fire- 
brick (under the usual working conditions) is 
about 9-10 Btu/ft’/°F./inch, an average figure 
for refractory concrete at temperatures from 
500°C.-1000°C. (950°-1850°F.) would be 7-7.5 
Btu/ft’/°F./inch. 

It will be seen from Table I that for tempera- 
tures above 1350°C. the use of refractory aggre- 
gates such as sillimanite and chrome is required, 
and consequently these special refractory con- 
cretes, which are made and used in the same way, 
have not yet been employed so extensively as the 
ordinary refractory concrete made with crushed 
firebrick. 

For the user who does not wish to prepare or 
buy his own aggregate, many proprietary ready- 
mixed “castables” are available. Sold under 2 
variety of names, these consist essentially of high- 
alumina cement and brushed firebrick, or other 
refractory material) already correctly propor- 
tioned in the dry state. Only the addition of water 
is necessary to produce a refractory concrete mix 
and the makers provide full working instructions. 
Some of the special refractory concretes for tem- 
peratures above 1350°C., e.g. those containing 
chrome or chrome-magnesia, are also obtainable 
as ready-mixed castables. 

In many situations where high-alumina cement 
has been employed in refineries it is advantageous 
to combine adequate heat resistance with a high 
degree of thermal insulation. Both these re- 
quirements are met by using a mix of high- 
alumina cement and a lightweight aggregate. The 
concretes so produced are employed mainly for 
thermal insulation at higher temperatures and 
may be classified separately as “insulating con- 
cretes.” They can be regarded as lightweight 
refractory concretes having greater insulating 
properties but lower strength and abrasion re- 
sistance. Most types have a lower fusion point 
than refractory concrete and can be used only 
to about 1000°C. (1850°F.). 

There are many kinds of lightweight aggregate 
and information about their respective charac- 
teristics is not widely distributed. In view of 
their importance in oil refinery work, the most 
common types of insulating aggregates, and the 
properties of the high-alumina cement concretes 
made from them, deserve some attention. 

The four most common lightweight aggregates 
for high temperature insulating concretes are: 

(1) Caleined diatomite (hot-face temperature 
limit of concrete 1000° C.) 

(2) Vermiculite (hot-face temperature limit of 
concrete 1000°C.) 

(3) Expanded (bloated) clay or shale (hot-face 
temperature limit of concrete 1000°-1200°C.) 

(4) Porous fireclay (hot-face temperature limit 

of concrete 1350°C.) 
All the above types of aggregate are now avail- 
able in England and castable mixes containing the 
aggregate and cement in the correct proportions 
can be obtained for insulating concretes (1), (2) 
and (4). 

(1) In diatomite insulating concrete the aggre- 
gate is obtainable in a form suitable for use with 
high-alumina cement under various proprietary 
names (e.g. Fosalsil No. 1, Silocel C’). Alter- 
natively, diatomite insulating bricks may be 
crushed by the user to produce an aggregate of 
the required grading. The customary mix con- 
sists of four volumes of aggregate (graded from 
3/16” to dust) and one volume of high-alumina 
cement. Since this aggregate is highly porous it 
is desirable to pre-soak before incorporating the 
cement. This is, of course, not possible in the 
case of a ready-mixed proprietary castable and 
therefore adequate mixing time should be allowed. 
The density of the placed concrete, after drying 
out, is about 75 Ibs./cu. ft. and this is further 
reduced to about 60 Ibs./cu. ft. at the operating 
temperature. Values for the thermal conduc- 
tivity of this concrete have been given as follows: 
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Photograph by Anthony Linck at Cities Service Refinery 


“HANGE, SPURRED on by science. is the immutable law. A company that 
CC clings to old-fashioned ways is doomed . . . especially in the oil 
business. where hundreds of companies are outdoing each other to produce 
and market better products and services—and more econorn ically. 

Change and competition in America march together as one. 

Change, aided and abetted by science. has been “top of the agenda” at 
Cities Service. For example, at the Ponca City refinery, you will find a new 
orthoflow cat-cracking unit, an expanded crude topping unit, a new machine 
shop, a new vacuum unit for feed stock. and new laboratories. 

Because such scientific progress means so much to the users o£ motors and 
machines,* it therefore benefits every Cities Service employee and dealer, 


and stockholder-owners as well. 
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gallons of gas today 
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ven supercharged GMV 10-cylinder compressors rated 1,350 h.p. ina 
ycling and processing plant operated by the Shell Oil Company. 


A GMV 4-cylinder compressor 440 h.p Two of 

these together with two 6-cylinder 660 h.p 

compressors have been ordered for each of the 
Anglo-lranian Oil Companies’ refinerves at Liandarcy, 
Grangemouth, and Isle of Grain, Kent. 
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GMV S were chosen for these installations because of their exceptional 
compactness for cost saving in housing and installation and their over- 
all operating and maintenance economy. GMV compressor performance 


offers unique advantages for all compressor needs from 250-2500 h.p. 


Also JM, FM and EM types compressors for heavy duty motor-driven, turbine-driven or engine-driven servic: 
with cylinders designed for low vacua or for pressures up to 6,000 Ibs. per sq. in. 


HARLAND & WOLFF Engineering Works : Queen’s Island, Belfast. 


LIMITED London Office : 9, Whitehall, S.W.1. 
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‘K’ Value 

(Btu/ 

ft*/hr/ 
Hot-face F/inch) 
200°C. ( 392°F.) 
400°C. ( 752°F.) 
800°C. (1472°F.) 
1000°C. (1832°F.) 


Cold-face 
30°C. (86°F.) 
30°C. val 
30°C, a 
30°C, Pm 


For normal operating conditions where the cold 
face may be much higher than the above figure, 
it 1s usual to take an average ‘K’ value of about 
2.0 Btu/ft’/hr/° F/inch. 

High structural strength is not usually re- 
quired or even obtainable with insulating concrete, 
but the mix given above has an extremely use- 
ful cast strength of 2000-2500 Ibs./sq. in. while the 
fired strength is in the region of 500-1000 
Ibs./sq. in. A lower proportion of cement in the 
mix (e.g. a 6:1 or even 8:1 mix) will often give 
sufficient strength for the required situation and, 
at the same time, a higher insulating value. Con- 
versely, a mix richer than 4:1 might occasionally 
be employed where higher mechanical strength 
was necessary, but the ‘K’ values would then be 
somewhat greater than those given above. Sev- 
eral castable mixes consisting essentially of cal- 
cined diatomite and high-alumina cement already 
combined in the correct proportion can be bought. 
The concrete made by mixing with water accord- 
ing to the makers’ recommendations has similar 
characteristics to that already described. 

(2) Vermiculite is a complex silicate with a 
mica structure which is mined chiefly in South 
Africa and the United States. When flakes of it 
are suddenly heated to about 800°C. (1470°F.) 
they expand or “exfoliate” into granules like 
concertinas which have a volume of 10-15 times 
greater than that of the original flakes and which 
have a loose bulk density of 3-10 lbs./cu.ft. accord- 
ing to size. This exfoliated vermiculite (which 
may also be marketed under proprietary names, 
e.g. Zonotherm, MetaMica, etc.) is a very suit- 
able aggregate for use with high-alumina cement 
to make an insulating concrete which can with- 
stand hot-face temperatures up to about 1000°C. 
(1850°F.). 

Vermiculite is obtainable in several size grades 
but a good average mix for insulating concrete 
consists of four volumes vermiculite (%”-20 
mesh) to one volume high-alumina cement. The 
density and consequently the thermal conduc- 
tivity of a vermiculite concrete depends on the 
grading of the aggregate, on the proportion of 
cement, and on the degree of compaction, but a 
4:1 mix as above will normally have a density of 
50-60 Ibs./eu.ft. after drying out and 30-35 
Ibs./eu.ft. after being fired in service. The 
thermal conductivity is 0.75-1.5 Btu/ft’/hr/°F 
inch when used as a high temperature insulating 
medium. 

Because of the weak nature of the aggregate, 
no great mechanical strength can be expected 
from vermiculite concrete and in practice it will 
be found that the compressive strength after fir- 
ing to temperatures up to about 900°C. (1650°F.) 
is 200-400 lbs./sq.in. This type of concrete is 
therefore usually employed as a backing-up insu- 
lation behind some denser cover such as refractory 
concrete. 

In gauging vermiculite concrete it is sometimes 
recommended that a slurry of the cement and half 
the mixing water should first be made in the 
mixer. The vermiculite is then wetted with the 
rest of the water before being added to the mixer. 
Too prolonged mixing may give rise to “balling.” 
The total amount of water should be sufficient to 
allow the cement paste to coat the granules evenly 
without running through to the bottom of the mix 
when placed. .An alternative method used par- 
ticularly when mixing by hand is to wet the 
aggregate with about half the water, mix in the 
cement, then bring up to the required consistency 
with the remainder of the water. 

Ready-mixed castables should be turned over 
with the recommended proportion of water until 
the whole is even in color. 

(3) Certain types of shale or clay, «hen 
heated to 1100°C.-1500°C. (2000°F-2700°F.) in a 
rotary kiln, “bloat,” giving a pumice-like struc- 
ture, and aggregates made in this way have been 
extensively employed with high-alumina cement. 
The upper temperature limit of the concrete de- 
pends to some extent on the refractory proper- 
ties of the clay and on the temperature to which 
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it has been fired, but it usually lies between 
1000°C. and 1200°C. (1850°F.-2200°F.). 

A considerable variation in the density and 
strength of this aggregate is poss‘ble according 
to the degree of “bloating.” Also in some processes 
the finer portion of the aggregate is sized before 
kilning while in others the fines are produced by 
crushing larger particles after they have been 
fired. Since the passage through the kiln ‘s 
usually designed to produce rounded particles 
with less absorbent outer skin. the amount cf 
subsequent crushing determines how much of the 
inner porous structure is exposed and has a de- 
cided effect on the workability and absorption of 
the aggregate. 

Among the American aggregates of this type 
are Haydite and Gravelite, and many linings in 
oil-refinery plant have been carried out with 
high-alumina cement and this expanded shale ot 
clay aggregate. The densities of var'ous Hay- 
dite concretes (dried but not fired) have been 
given us follows: 
Mix (by volume) Dried density of concrete 

:1 88 lbs./cu.ft. 
5:1 &3 5 

71 


6 79 


The thermal! conductivity of a mix of four vol- 
umes Haydite and one volume high-alumira 
cement is stated to b 


Mean 

Temperature 
200°C. ( 400°F 
320°C. ( 600°F 
430°C. ( 800°F. 
540°C. (1000°F. 
( F 

( F 


(Btu. /ft F./inch) 


650°C. (1200 
760°C. (1400 


The recommended mor'‘ar m‘x for brick setting 
or for rendering consists of 24% volumes Haydite 
(R. A. Grade), 1-5 volumes plastic fireclay, and 
one volume hivh-alumina cement. 

Leca is a similar type of aggregate which has 
recently become available. Although basically 
the same as Haydite, its bulk density is less and 
it appears to give concrete which, although lower 
in strength, has a higher insulating value than 
an equivalent Haydite mix. It is sold in three 
grades: %"-%", %”-1,", and %” down to dust. 
Apart from the very fine material, it consists 
largely of rounded particles with a comparatively 
low absorption value. Recent tests have shown 
that a mix of two volumes medium Leca, two 
volumes fine Leca, and one volume high-alumina 
cement gives a concrete which weighs 70 lbs./cu ft. 
after drying out and about 60 lbs./cu.ft. after 
firing. The cold compressive strength is about 
1600 lbs./sq.in. with a fired strength of 690-700 
lbs./sq.in. Refractoriness-under-load tests on 
this mix show 5 percent subsidence at 1160°C 
(2120°F.), and it would therefore seem that this 
mix could be used safely to a hot-face tempera- 
ture of at least 1150°C. (2100°F.). The thermal 
conductivity at working temperature is about 
2.0-3.0 Btu/ft’/hr/°F/inch. 

The mixing procedures recommended for vermi- 
culite concretes are also suitable for expanded 
shale concretes, 

(4) Most of the insulating concretes previously 
considered have had a hot-face temperature limit 
of about 1000°C. In some cases however it may 
be desired to retain the advantages of castable 
insulation although the hot-face temperature ex- 
ceeds this limit. In such situations it is possible 
to employ concretes made from special insulating 
aggregates which are produced from a refractory 
clay or fireclay at a high temperature and by a 
process which renders it cellular or porous. The 
clay may be of the kaolin type, in which case the 
color of the final aggregate is white, while other 
refractory clays give aggregates varying in color 
from light buff to brown. Concretes made with 
this type of insulating aggregate and high- 
alumina cement are suitable for hot-face tem 
peratures of about 1350°C. A typical aggregat: 
of the kaolin type (Moler H. T.) is graded from 
%” to dust, and the normal mix consists of six 
volumes aggregate to one ‘volume high-alumina 
cement. The density of the concrete after placing 
and drying out is about 75 Ibs./cu.ft. with a 
density in service of about 65 ibs./cu.ft. Values 
given for the thermal conductivity are: 


‘kK’ 
Cold-Face (Btu/ft 
Temperature hr/°F./inch) 


Hot-Face 
Temperature 


446°C. ( 835°F.) 30°C. (86°F.) 
734°C. (1 F.) 30°C. 
946°C. (1735°F.) 30°C 
1109°C. (2030°F.) 30°C. 


The cold strength of this concrete is 700 Ibs 
sq. in. which is reduced to 400-500 Ibs./sq. in. on 
firing. 

Since many varied types of high-alumina 
cement concrete have already be« 
corrosion resistance, for rapid-hardening, for heat 
resistance, or for a combination of these proper 
ties, a number of practical examples will be men 
tioned. 


1 employed for 


One of the major uses has been for lining 
reaction vessels, tanks, pipes, stacks d flues 
A silica sand mortar is suitable for protection of 
steel shells when the temperature is below 250°¢ 
(500°F.). Above this temperature, a heat re 
sistant, refractory, or insulating aggregate must 
be used. Much of this work is done with mixes 
applied by a cement gun, since very good ad 
hesion is thereby obtained. In this case a mix 
consisting of three volumes aggregate to one vol 
ume high-alumina cement is fairly standard. The 
steel shell is thoroughly cleaned (e.g. by sand 
blasting) and a light-gauge 2 
welded to it at 6” centers Alternatively, a good 
key can be provided by welding small hooks to 
the shell. The mortar is then “gunned,” taking 
care to avoid lamination by applying to the full 
thickness wherever possible. The mortar surface 
is sometimes brushed before it has set in order to 
give a smoother texture. All work should be kept 
wet (by periodic sprinkling) from the time of 
set until 24 hours after placing, as only in this 
way can the highest strength and endurance b 
obtained. 

Pipes may be lined internally to protect against 
treatment liquors and crude oils, or they may be 
coated externally to prevent attack by ground 
waters. In the case of bubble towers and vapo 
rizers, it has been stated that high-alumina 
mortar linings allow the use of ordinary carbon 
steel shells when alloy steels would otherwise be 
necessary. Linings have also been successfully 
used for vacuum condenser receiver drums, 
cracker drums, the cone section of vacuum towers, 
barometric condensers, fractionating towers and 
flash columns. 

Refractory or insulating concrete is very con 
venient for steel stacks, and in some cases where 
an existing unlined stack has corroded badly, an 
external shell of high-alumina cement concrete 
has been gunned-on, using the old steel as form 
work while the stack is still in service. Monolithic 
underground flues are easily constructed in the 
same material. 

Reaction chambers lined with refractory con- 
crete are in use at 425°C. (800°F.) under condi- 
tions of high pressure and in contact with solu 
tions containing sulfurous acid and weak sul- 
furic acid. Haydite mortars have been employed 
for the internal insulation of regenerators and no 
doubt Leca will be similarly adopted. Owing to 
the lighter nature of the Leca aggregate, it may 
be necessary to gun a surface coat of crushed 
firebrick mortar when higher abrasion resistance 
is required. 

Diatomite concrete or mortar has been utilized 
for lining sour water strippers and cooler boxes, 
while a 2:1 vermiculite mix is popular for facing 
tube-sheets in the oi] still furnace. Vermiculite 
concrete, or other insulating concrete) is also used 
in the hearth, walls, and roof arches. A ventilated 
refractory concrete foundation slab gives protec 
tion from the soaking heat developed by the fur 
nace. 

Crushed firebrick concrete has many other uses 
—for furnace doors, for precast shapes, such as 
burner-blocks, for heaters and coking ovens, fo 
floors subject to radiant heat, and for boiler 
baffles. A suggested use is for retaining walls 
around oil storage tanks since not only will this 
type of concrete resist the heat of any conflagra 
tion, but it may be quenched in water without 
suffering damage. 


mesh is spot- 


In conclusion it is hoped that the preceding 
outline of the characteristics of the many kinds 
of high-alumina cement concretes will indicate 
their versatility and will provid 
formation to allow their use in new ways. 


sufficient ir 








Maintenance Manuals 


Manuals detailing practical maintenance pro- 
grams to insure continuous and efficient opera- 
tion of gas and diesel engines have been pub- 
lished by the Cooper-Bessemer Corp. Field ex- 
periences show the program to be superior to 
conventional methods for maintaining such equip- 
ment. One manual covers gas-diesel and diesel 
engines; a second manual covers gas engines. 
In contrast to the usual periodic 8,000-hour over- 
all check or the progressive-type maintenance 
schedule, Cooper-Bessemer’s manuals show how 
to perform continuing checks on engines while in 
service to accurately forecast internal conditions 
of the engines and anticipate operational needs. 

The manuals can be obtained for $2.00 a copy 
by writing to H. T. Watson, The Cooper-Bessemer 
Corp., Mount Vernon, Ohio. 


Named Centrifugal Pump Section 
Managers 


toy Carter has been appointed manager of 
the volute pump section of Worthington Corp. 
He has been with the centrifugal pump division 
since 1932 and with the company since 1923. 
L. H. Garnar has been appointed manager of 
the process pump section, being transferred from 
the centrifugal pump division where he has 
served since 1930. I. J. Karassik has been ap- 
pointed manager of the multi-stage pump sec- 
tion. He has been with Worthington since 1934 
and the centrifugal pump division since 1935. 
He is a well known contributor to trade maga- 
zines, having written well over 300 articles. 


Appoints Technical Representative 


Edward R. Hayes, formerly with the research 
department of the Standard Oil Co. (Ind.), has 
joined the sales staff of the catalyst division, 
National Aluminate Corp. He will serve as 
technical representative in connection with sales 
of cracking catalyst to the petroleum refining 
industry. 


Albert J. McIntosh, Socony-Vacuum Oil Company, 
Inc., points out office where he first worked at 
26 Broadway when he joined the company 40 
years ago at the age of 14. First employed as an 
office boy, Mr. McIntosh completed his high school 
and college education by attending night school. 
He has been the company’s economist since 1937. 


Gulf Builds New Blending Plant 


Gulf Oil Corp. has announced completion of a 
new canning, drumming, and blending plant at 
its terminal on Ship Yard Creek, Charleston, S. C. 

The new plant will blend and package one 
and five-quart cans as well as five-gallon cans, 
five-gallon pails, 55-gallon drums, 14-gallen 
drums, and possibly other sizes of branded motor 
oils and a large line of industrial oils for im- 
mediate distribution in North and South Caro- 
lina and Georgia. Other products already pack- 
aged will be received by ship and redistributed 
from the Charleston terminal. 


OILFIELD DEVELOPMENT 


Tide Water Honors Distributors 


Tide Water Associated Oil Co. recently paid 
special tribute to its eastern distributors who 
have been affiliated with the oil company for 20 
or more years. Sixty-four distributors, repre- 
senting collective service with the company of 
1,552 years, received bronze plaques for their 
long and loyal associations with the oil firm 
and their distinctive record of public service in 
their communities. One distributor, the F. D. 
Koehler Co., Inc., of Staten Island, N. Y., re- 
ceived a 35-year plaque. 

The awards were made by Eugene F. McCabe, 
general sales manager, who served as_ toast- 
master. Director and Vice President B. I. Graves, 
chairman of the operating committee of the com- 
pany’s Eastern Division, and other company 
officials were present. 


Builds Sulfur Plant 


Standard Oil and Gas Co. has announced plans 
for construction of a 17.7-ton sulfur recovery 
unit at a second West Texas gasoline plant, the 
North Cowden plant, near Odessa, Texas. The 
Girdler Corp. will design and build the plant. 

Stanolind previously announced that a similar 
49-ton unit was to be constructed by the Fluor 
Corp. at Slaughter gasoline plant near Sundown, 
Texas. Both North Cowden and Slaughter are 
operated by Stanolind for groups of owners. At 
the present time, the feed gas to the sulfur 
recovery unit at the Slaughter plant contains 
16.5 percent hydrogen sulfide and the North 
Cowden feed gas 58 percent hydrogen sulfide. 
Stanolind also operates a sulfur plant in Elk 
Basin, Wyoming. 


Study Oil Storage Needs 


L. S. Wescoat, president of Pure Oil Co., has 
been appointed chairman of a National Petroleum 
Council committee to study the oil industry’s 
needs for secondary storage, particularly on the 
Atlantic seaboard. 


George Wimpey & Co., Ltd., have carried 


out contracts embracing all aspects 


of oilfield development at home and 


overseas. Our organization is equipped 


to carry out any building or civil 


engineering task of any magnitude, 


through all its stages, anywhere. 


GEORGE WIMPEY & CO. LIMITED 


HEAD OFFICE: LONDON, AND OVERSEAS-CAIRO, BAGHDAD, SINGAPORE 
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tough'going 


When the going is really tough, effi- 
ciency and economy is greatly im- 
proved by hard-facing and building 

up wearing surfaces with Titanium 

Carbide for protection against 

abrasion, friction and impact. 

Carbometals Ltd. have developed 

a grade of Titanium Carbide 

superior in every respect to 
tungsten carbide. 


Carbometals’ Titanium 
Carbide Hand-facing Elec- 
trodes give the following 
incomparable advan- 
tages: 


Hardness and tough- 
ness, (Hardness fig- 
ures of up to Rock- 
well A87 easily 
obtainable ) 


Greater abrasion- 
resistance. 


2 Homogeneous De- 
6 posits — free from 
porosity, 


$ No thermal cracking, 


Can be deposited directly onto any steel, 
including Manganese steel. 


Carbometals Ltd. also manufacture We design and build Tank Cars ‘to meet 


All sizes of core-heads i ili 
and special core- : 

a volatility, 
heads for fragile formations, variations in. saciacirs Sam : 


Fishtails, Drag Bits and Diamond-impreg- viscosity and all other properties of the 
— liquids to be transported; we fit them 
also to suit all types of terminal loading 
and discharging facilities at installations. - 
Our service can meet your precise 
requirements. 


We invite your Enquiries 


Carbometals MON TCITTiue 


LTD MOTHERWELL , SCOTLAND. 


Aquila Street, London, N.W.8. England. Tel Primrose 2265. Cables Carbometals London. 
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Kent Refinery 


(Continued from page 77) 


lubricants pass on to the final clay treat- 
ing plant, while the waxy extracts provide 
a portion of the feed stock for the cata- 
lytic cracking plant. 

The clay treating plant is of the con- 
ventional hot treating, sweetening and 
drying type, to the design of The Lum- 
mus Co. 

For the purpose of raising steam for 
all requirements, five Spearing boilers 
have been installed, each of 150,000 Ibs. 
per hour steam capacity, working at 560 
psig with steam superheated to 740°F. 
The process load for the refinery is 430,- 
000 Ibs. per hour. For operation of Stage 
I of the refinery, one boiler will be work- 
ing at 200 psig for the purpose of sup- 
plying refinery steam for pumps and proc- 
ess steam. 

Eventually, eleetrical power will be 
partly generated by the refinery and part- 
ly drawn from the grid, but for Stage 
I, at the commencement of operations, 
the required supply will be taken from the 
grid. 

There will be four multi-stage back- 
pressure steam turbo alternator sets made 
by the English Electric Co., Ltd., two at 
5,000 kw each and two at 3,000 kw each, 
giving an installed capacity of 16,000 kw. 

The alternators are designed to operate 
in parallel with the 11 kv grid supply 
to provide the refinery electrical load of 
14,500 kw. 

The turbine of one 5,000 and one 3,000 
kw set will exhaust at 250 psig to a bat- 
tery of 12 high pressure evaporators tak- 
ing water from local sources to provide 
process steam at 180 psig. The condensate 
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from the evaporators will go to the boilers 
and the water feed to the evaporators will 
be treated by a lime soda base exchange 
treatment plant by Permutit Ltd. The 
remaining two sets will exhaust at 180 
psig and blend with made steam from the 
evaporator plant for process purposes. 

The generated current will be stepped 
down to 3.3 kv for all motors above 50 
hp, to 440 volts for all motors beiow 50 
hp, to 250 volts for lighting and to 110 
volts for instruments. 

The cooling water requirements for the 
refinery will be 4,000,000 gallons per hour 
and will be salt water drawn from the 
river Medway. For this purpose a reser- 
voir of 16,000,000 gallons capacity has 
been constructed by enclosing a small 
bight on the foreshore by a new section 
of sea wall which is normally filled by the 
rising tide through balanced flap valves, 
except at neap tides when gill-type pumps 
of 2,000,000 gallons per hour capacity are 
brought into operation to insure contin- 
uity of supply. From here the water flows 
through a concrete canal to the main 
cooling water pump house about three- 
fourths of a mile away. The reservoir 
also forms a settling tank for any silt 
present. 

There are four main water steam tur- 
bine pumps, each of 1,500,000 gals. per 
hour capacity at 150 foot head (60 lbs.), 
which will circulate water throughout the 
refinery, the circulation being mainly 
through a ring main. The used cooling 
water then passes to the high level sep- 
arators which are of API design in prin- 
ciple, but are constructed of pressed steel 
sections lined with concrete. 

These high level separators have been 
built at such a height that the clarified 
effluent can flow by gravity to the river 
Medway which it enters about three- 
fourths of a mile downstream from the 
intake to the reservoir. The conduit for 
this water will be a closed one of stee! 
concrete pipes. Process water will be ob- 
tained from local sources, and for steam 
raising purposes will be evaporated and 
conditioned. 

The plant will have special stores and 
workshops where refinery maintenance and 
repairs will be carried out. The com- 
bined stores and workshops building will 
have an area of over 52,000 sq. ft. and is 
fully equipped with modern machine tools, 
overhead traveling cranes and welding 
plant. 

As mentioned previously, crude oil stor- 
age for six weeks refinery requirements is 
contemplated, and in addition, storage for 
six weeks make of white oil products and 
eight weeks of black oil products, but this 
may be changed, partly to accord with re- 
quirements and partly because to date 
steel shortage has curtailed the provision 
of optimium capacities. 

The sizes of the individual storage tanks 
will in some cases be determined by the 


Power plant for Kent refinery. 





load carrying capacity of the ground on 
which they are to be erected, which varies 
considerably over the area, in some places 
the maximum safe height being 24 feet. 

A construction camp to house 1,700 la- 
borers is used during erection for those 
members of the personnel who live too far 
away to travel daily. This camp, which 
is in charge of a camp manager, has its 
own cinema, a canteen with the usual 
amenities for indoor games and a build- 
ing suitable for the holding of religious 
services. 

In addition, a fully equipped canteen 
is in operation, capable of feeding 1,200 
men at a sitting, while a canteen van 
takes tea, cakes and sandwiches to the 
outlying parts of the site. At peak con- 
struction the employees on site number 
about 7,500. 

The medical aid post is open during 
working hours and has on duty two 
nurses, with an ambulance and driver, 
while a qualified medical man is always 
on call. When refinery operations start, 
a permanent medical aid post with pro- 
fessional staff in attendance will be open. 

A complete fire brigade with two en- 
gines, foam equipment and other appara- 
tus will be permanently staffed and on 
duty 24 hours each day. To assist in its 
operations, a special high pressure water 
main solely for fire fighting, and fitted 
with the requisite stand pipes, has been 
installed. ’ 

When the refinery is in full operation 
it is estimated that the staff required will 
be about 1,200. The provision of housing 
accommodation for part of this staff is in 
the hands of the local authorities in con- 
junction with the Anglo-Iranian Oil Co. 

It is estimated that the following 
amounts of material have been used in 
the building of the refinery: 


Steel 112,000 tons 
Cement 30,000 tons 
Bricks 17,000,000 
Timber 600,000 cu. ft 


CONTRACTORS AT KENT OIL 
REFINERY 
Managing Agents: 
E. B. Badger & Sons (Gt. Britain), Ltd. 
Civil Engineering Consultants: 
Rendel, Palmer & Tritton 


Steam & Power Consultants: 
Ewbank & Partners 


Main Civil Engineering Contractors: 
Sir Robert McAlpine 


Mechanical Engineering Contractors: 
E. B. Badger & Sons (G.B.), Ltd. 
Costain-John Brown, Ltd. 

George Wimpey & Co., Ltd. 
Matthew Hall Ltd. 
Kellogg International Corp. 


Tank Supply & Erection: 

Motherwell Bridge & Engineering Co., Ltd. 
Process Plant Contractors: 

E. B. Badger & Sons (G.B.) Ltd. 

Kellogg International Corp. 

The Lummus Co., Ltd. 

Foster Wheeler, Ltd. 

Power Gas Corp. 
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A. D. Troye, right, of Standard- 
Vacuum Refining Co. of South 
Africa (Pty.) Ltd., explains 

a model of the company’s 
proposed new refinery to the 
mayor of Durban and other 
guests at the recent 

foundation stone ceremonies. 


Below, phosphoric acid 
unit at Anglo-lranian 
Oil Company’s 

Grangemouth refinery. 





Refining a World-Wide Industry 
(Continued from page 93) 


600 b/d capacity engineered by Foster 
Wheeler. 

Australia is looking forward to a large 
expansion of petroleum treating facilities 
through construction projects of a num- 
ber of companies. Anglo Iranian Oil Co. 
has announced its decision to establish 
a refinery of 60,000 b/d at Kuwinana near 
Freemantle in Western Australia. It will 
be equipped with atmospheric and vacuum 
distillation units and a catalytic cracking 
plant and is estimated to require an in- 
vestment of £40,000,000. 

Australian Shell has projected a new 
refinery of 26,000 b/d at Geelong together 
with lube oil and bitumen plants at an 
estimated cost of $22 million. 

Standard Vacuum is preparing to erect 
a refinery of 20,000 b/d at Altona, Aus- 
tralia, to be completed in 1955 and to re- 
quire an investment calculated at $30 mil- 
lion. Caltex is contemplating a plant of 
22,000 b/d at Sydney to cost $56 million 
and to be ready for operation in 1955. 

Bataafsche Petroleum is engaged in en- 
larging the capacity of its refineries at 
Pladjoe, Sumatra and Balikpapan, Borneo 
to 71,000 and 44,000 barrels respectively, 
the work to be completed within the com- 
ing year. Caltex is discussing with the 
Philippine government its project for a 
refinery of 13,000 b/d to be located near 
Manila and to involve the expenditure of 
$30 million. 

With release of the controls main- 
tained during the occupation period in 





Japan, private companies have the oppor- 
tunity to develop better facilities. By 
arrangement between Standard Vacuum 
and Toa Nenryo Kogyo, the refineries of 
the latter company at Wakauma are be- 
ing enlarged by the installation of pro- 
pane, dewaxing and phenol extraction 
units. Through similar agreements, Cal- 
tex has advanced funds to Nippon Petro- 
leum Refining Co. and the Koa Oil Co. 
for improvement of certain of their re- 
fineries. 

In the Western Hemisphere, the great- 
est amount of activity naturally has been 
among oil companies of the United States, 
but there have been many important de- 
velopments in other countries both in 
North and South America. This has been 
marked by the case of Canada where rapid 
field development and now the opening 
of outlets both to east and west have 
stimulated refinery construction. Several 
large plants have gone into operation 
since the first of the current year. Among 


these have been the ultra-modern refinery 
of Canadian Oil Refineries at Froomfield, 
the Edmonton plant of McColl Frontenac, 
formally opened in June, and the enlarge- 
ment of British American’s Moose Jaw 
refinery with construction by Tears En- 
gineers. 


In addition to these, work has been 
started or is shortly to begin on projects 
on the Pacific Coast brought to activity 
by the building of the Trans Mountain 
pipe line and others in the Prairie Prov- 
inces or further east. Among the latter 
a notable addition to the Dominion’s petro- 
leum treating facilities will be the re- 
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Hlinger Gauges 


in action 


Richard Klinger Ltd., who 
originated the Reflex Gauge, are 
specialists in the manufacture of 
all types of level gauges for the 
Oil Industry. Special examples 
include Steam-heated Gauges for 
viscous fluids, Cooled Gauges for 
liquefied gases, Non-Frosting 
Gauges for cold liquid, Inter- 
Surface Level Gauges, “S” 
Type Reflex Gauges for extra 
high pressures, etc., etc. 
Illustration shows combined 
Reflex and Double-Plate 
Gauges installed at the 
Scottish Oils Refinery at 


Grangemouth. 


RICHARD KLINGER LTD 


KLINGERIT WORKS . stoCcuvur ° KENT ° ENGLAND 
Telephone : Footscray 3022 Telegrams & Cables : Klingerit, Sidcup 
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finery of Sun Oil Co. at Sarnia on which 
work is just beginning. This plant, which 
will have a daily capacity of between 
10,000 and 15,000 barrels, will be built 
by Catalytic Construction Co. and will be 
equipped with combination topping, vac- 
uum distillation, Houdriflow catalytic 
cracking and catalytic reforming units. 
It is planned for completion in the first 
half of 1953. 

At Sarnia, Imperial Oil Ltd. is enlarg- 
ing its refinery to a daily capacity of 
71,000 barrels under the engineering 
guidance of Canadian Kellogg. At Regina, 
Saskatchewan, Imperial will enlarge its 
refinery in a program to be completed in 
1954 and on the Pacific Coast it will in- 
vest $13.5 million in expansion of its 
loco refinery to a daily capacity of 10,- 
000 barrels.’ 

Petroleos Mexicanos, government owned 
oil company, has projects under considera- 
tion for half a dozen refineries in dif- 
ferent parts of Mexico, but no specifica- 
tions have been issued as yet. One un- 
dertaking that is going forward is the 
enlargement of the Salamanca refinery by 
incorporation of a lube oil and paraffin 
unit under supervision of Arthur G. Mc- 
Kee Co. Another is a desulfurization unit 
at Ciudad Madero under license from Per- 
co with construction by McKee-Phillips. 

On the island of Trinidad, Foster 
Wheeler Co. is completing an expansion 
program that includes installation of a 


25,000 b/d thermal cracking unit, a 15.- 


"For a_ detailed description of new and 
projected Canadian plants see WorLp PetrRo- 
LEUM, May 1952. 


New refinery being built 
by Foster Wheeler for McColl 
Frontenac at Edmonton, Alberta. 


000 b/d fluid catalytic cracker and a 10,- 
000 b/d naphtha reforming unit. 

Expansion of the refining capacity of 
Shell’s great Cardon plant in Venezuela 
to a daily throughput of 115,000 barrels 
is a notable development in the oil indus- 
try of that country. Venezuela, long the 
world’s foremost exporter of crude and in 
recent years an exporter of refined 
products in increasing quantities, became 
a potential exporter of lubricating 
oils in mid-June, when Minister of Mines 
& Hydrocarbons Santiago Vera pushed 
a switch setting in motion the new $25 
million lube plant at Shell’s Punta Car- 
don refinery. The new installation com- 
prises units for high-vacuum distilla- 
tion, propane de-asphalting, furfural ex- 
traction, MEK dewaxing, fuller’s earth 
treating and packaging. Production will 
be on the order of 1,700 barrels of 
lubricants per day as against a total do- 
mestic consumption in Venezuela of about 
750 barrels daily. The Minister in his 
inauguration speech spoke of the new 
plant’s contribution to “one of Venezuela’s 
most deeply felt aspirations.” 

The high-vacuum unit, which is said to 
be one of the biggest in the world out- 
side of the United States, has a capacity 
of 2,300 metric tons a day. Products of 
the vacuum still are then passed as fuel 
to other operations of the refinery. 

The propane is extracted by distillation 
and the residue moved to the third plant, 
where it is mixed with furfural to ex- 
tract the resins and gummy constituents. 
The oils are dewaxed with methyl ethyl 
ketone and filtered mechanically before 


clay contacting for color. Enlargement of 
crude capacity is under way and due for 
completion in 1953. In the San Rogue 
field in Anzoategui, Phillips Oil Co. has 
just brought to completion a refinery and 
wax plant, the latter designed to produce 
two million pounds of wax per year. Con- 
struction was by the Pritchard Co. Addi- 
tion of other processing equipment is 
planned for later installation. Revamping 
of the Jusepin refinery of Creole Petro- 
leum is being carried on under the direc- 
tion of C. F. Braun Co. Richmond Petro- 
leum Co. has under consideration the con- 
struction of a new refinery in the Bajo 
Grande district. 

Several important refinery developments 
are under way in Brazil. They include 
enlargement of the plant of the Nationa! 
Petroleum Council at Mataripe, and in- 
stallation of a 5,000 b/d catalytic poly- 
merization unit at Salvador, both projects 
supervised by Pan-American Kellogg. At 
Cubatao, Sao Paulo, a 45,000 b/d refinery 
is under construction for the Council with 
engineering by Pan American Hydrocar- 
bon Research and the McKee Co. Erec- 
tion of a plant of 10,000 b/d capacity in 
the Federal District has been authorized 
and construction is being directed by Fos- 
ter Wheeler. At Capuavas in Sao Paulo, 
a 25,000-barrel refinery with thermal 
cracking unit is in course of erection. A 
proposal for a 20,000-barrel refinery at 
Niteroy has been put forward by Bra- 
zilian capitalists and is awaiting official 
authorization. At the Ipiranga refinery in 
Rio Grande, a 2,000 barrel thermal cracker 
is being installed by Foster Wheeler. 

Enlargement of the YPF plant at La 
Plata, Argentina, including the installa- 
tion of crude topping and gasoline treat- 
ing units, has raised throughput capacity 
to 85,000 b/d. The engineering direction 
is by Houdry with installation in charge 
of Catalytic Construction Co. A new re- 
finery at Buenos Aires is to be built by 
the YPF group, designed by Kellogg and 
having a daily capacity of 28,000 barrels 
A lube oil unit is planned for Diadema 
refinery in Buenos Aires. 

In Chile a refinery of Empresa Na- 
cional de Petroles at Concon of 20,000 
barrels daily capacity has been construct- 
ed by Pan-American Kellogg and is due 
for completion this year. Another refin- 
ery of 14,000 barrels is planned for erec- 
tion near Valparaiso by Corporacion de 
Fomento do la Produccion. In Bolivia 
YPFB, under engineering direction of 
Foster Wheeler, has installed an addi- 
tional unit in its Sucre refinery. In Co- 
lombia, International Petroleum is mod- 
ernizing the refinery at Barranca Ber- 
meja at a cost of $25 million under its 
agreement with the Colombia government, 
thereby raising daily capacity to 35,000 
b/d. 
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Symbolic of Anglo-[ranian’s global operations 
are these Hortonspheres in the Company's refinery 
at Grangemouth, Scotland. By 1953 the through- 
put of Anglo-Iranian’s four refineries in the United 
Kingdom will be over 200,000 barrelsa day. This will 
increase the country’s total refining capacity to some 
520,000 barrels a day, to which Anglo-Iranian’s 


THE BP SHIELD IS THE SYMBOL OF 


Anglo-Iranian 


REPRESENTATIVE IN U.S.A.: W. D. HEATH 
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throughput will be the largest single contribution. 

In Australia, plans are going ahead for the 
construction of the largest refinery in that con- 
tinent. Throughout their existing overseas re- 
fineries, Anglo-Iranian and its associated companies 
are rapidly increasing throughput to meet the 
world’s demand for petroleum products. 
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Artist's drawing of the world’s 

first fluid hydroformer being built 

by the M. W. Kellogg Co. for 

Pan-Am Southern Corporation at 
Destrehan, La. Completion of 

the 2,000-barrel unit is scheduled 

for August. The unit may be used 

for naphtha reforming to improve 
octane levels, to produce avgas 

base stock or to manufacture aromatics. 














CERTIFICATES OF ACCELERATED TAX AMORTIZATION | 
RECOMMENDED BY PAD THROUGH APRIL 1952 


Crude Cat 

Oil = Crack- 

Topping’ ing 
(Capacity Expansion 

Large Refiners in Barrels per day) 
Standard Oil Co. (N. J.) 105,605 102,200 
Standard Oil Co. (Ind.) 65,000 60,000 
Socony-Vacuum Oil 

Co., Inc. 47,000 33,000 
The Texas Co. 54,000 5,600 
Gulf Oil Corp. 93,740 107,000 
Standard Oil Co. 

of Calif. 54,700 37,500 
Sinclair Refining Co. 62,000 58,000 
Shell Oil Co. 80,000 52,000 
Cities Service Oil Co. 52,450 20,820 
Phillips Petroleum Co. 68,440 47,200 
Sun Oil Co, 11,000 
Tide Water Associated 

Oil Co. 4,000 
Atlantic Refining Co. 60,000 31,500 
Union Oil Co. of Calif. 27,000 28,500 
The Pure Oil Co. 12,100 28,000 
Standard Oil Co. (Ohio) 76,500 27,400 
Continental Oil Co. 28,500 17,000 
Ashland Oil & Refining Co. 26.500 21,100 
Richfield Oil Corp. 7,725 21,000 
Total large refiners 936,260 697,826 
Intermediate Refiners 
Aurora Gasoline Co. 16,000 2,000 
The Bay Petroleum Corp. 2,000 8,000 
Cooperative Refinery Assoc. 3,800 3,400 
Crown Central Petroleum 

Corp. 2,350 2,400 
Globe Oil & Refining Co. 10,000 3,500 
Lion Oil Co. 5,000 10,000 
Ohio Oil Co. 10,000 5,000 
Petco Cor p. 4,300 10,000 
Republic Oil Refining Co. 30,000 
Southwestern Oil & 

Refining Co. 15,300 5,000 
Sunray Oil Corp. 25,000 9,000 
laylor Refining Co. 20,500 8,000 
Texas City Refining Co., 

Inc. na 8,000 


Total intermediate 
refiners 144,250 74 300 
Small Refiners 


American Liberty Oil Co. 5,000 5,000 
Bell Oil & Gas Co. rer 5,000 


Crude Cat 
Oil Crack- 
Topping ing 
(Capacity Expansion 
Small Refiners in Barrels per day) 
Ben Hur Ref. 6,800 
Caminol Co, 1,500 
Cosden Petroleum Corp. 4,000 
Derby Oil Co. 5,000 
Douglas Oil Co. 1,800 
El Dorado Refining Co. 3,450 
Elk Refining Co. 1,470 
Famariss Oil & Ref. Co. 5,000 
Farmers Union Central 

Exchange 3,140 
Fletcher Oil Co. 1,35 
Fulton & Olmstead 10,000 
Gilcrease Oil Co. 6 000 
Hancock Oil Co. of Calif. 16,066 
Inland Refining Co. 

Johnson Oil Supply Co. 2,500 1,500 
Kanotex Ref. Co. 5,050 5,000 
Lakeside Ref. Co. 2,000 

Leonard Refineries, Inc. 10,000 
Levelland Ref. Co. 

Louisville Ref. Co. 6,000 
M.F.A. Oil Co. 2,000 2,000 
MecMurrey Pet. Corp. 3,000 4,000 
Mercury Oil Ref. Co. 5.900 
Mid-West Refineries, Inc. 6,200 

Mohawk Pet. Corp. 8,000 6,800 
Monarch Ref. Co. eter 5,000 
New Mexico Asphalt 

& Ref. Co. 3,000 6,000 
Northwestern Ref. Co. 25,000 3,000 
Old Dutch Ref. Co. 8,000 7,000 
Panhandle Prod. & Ref. Co. 3 250 
Petroleum Specialties 
Pontiac Ref. Corp. 5,000 
Premier Petroleum Co. 6,000 4,000 
Rado Refining Co. 1,500 
Rado Refining Co. 4,000 
Rothschild Oil Co. cats 6,000 
The Shamrock Oil & 

Gas Corp. 2,500 6,000 
Superior Refinery Owners 6,000 1,000 
Vickers Petroleum Co. 5,000 4,000 
Western Oil & Fuel Co. 10,000 3,000 
Western States Ref. Co. 3.000 2,000 
Wood River Oil & Ref. Co. 15,000 7,000 


Total small refiners 150,675 


Grand total allcompanies 1,289,492 922,795 





U. S. Refiners 


(Continued from page 105) 
catalytic unit and a UOP Platformer to 
be completed in 1953. McMurrey Refining 
Co. will add a 5,000 barrel catalytic re- 
former at Tyler in 1953. 

The Lummus Co. is to construct a 
30,000 - barrel catalytic cracker and a 
catalytic polymerization unit for Pan 
American Refining Co. at Texas City next 
year. Republic Refining Co. has commis- 
sioned Universal Oil Products Co. to un- 
dertake a general expansion and to install 
a Platformer at its Texas City refinery. 
Standard Oil Company of Texas is instal- 
ling in its El Paso refinery a catalytic 
cracking unit of 10,400 barrel capacity, 
vacuum and alkylation units, and a vapor 
recovery plant, the work being performed 
by Catalytic Construction Co., Houdry 
Process Corp., and M. W. Kellogg Co. 

Sunray Oil Co. has announced plans for 
erection by a subsidiary company of a 
new refinery of 25,000 b/d capacity at 
Corpus Christi, engineered by The Lum- 
mus Co. Gilmore Refineries, Inc. plans 
construction in 1953 of a 50,000-barrel 
refinery at Odessa, Texas. Panhandle 
Producing and Refining Co. is installing 
a new crude unit of 8,000-barrel capacity 
at Wichita Falls, Texas. 

Phillips Petroleum Co. enlarged its 
daily throughput by 31,000 barrels 
through improvements installed during 
1951, and has increased the output of 
high grade alkylate at its Phillips and 
Sweeny, Texas refineries. Special fuels 
for jet propulsion engines are being man- 
ufactured at five of the company’s re- 
fineries. The company is adding to its ex- 


tensive natural gasoline operations by the 
erection of gasoline plants in the Spra- 
berry trend area of West Texas and now 
operates 25 wholly owned and three 
jointly owned plants with interests in 
seven others. 


In the Mid-Continent area, Continental 
Oil Co. has undertaken a $7,500,000 de- 
velopment program at Ponca City, Okla. 
This includes installation of continuous 
contact coking equipment, a lubricating 
oil additives plant, and enlargement of 
the power plant. Also at Ponca City, an 
Orthoflow catalytic cracking unit has been 
installed in the refinery of Cities Service 
Oil Co. Born Engineering Co. is guiding 
the installation of a crude unit of 15,000 
b/d capacity for Tide Water Associated 
Oil Co., Drumright, Okla. At Duncan, 
Okla., Refinery Engineering Co. is re- 
habilitating Sunray’s alkylation plant. 
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"Mighty Antar" 25 ton self loading 
oilfield truck. One of several shipped 
to Sarawak and Venezuela for Shell. 


JOHN I. THORNYCROFT & CO., LIMITED, THORNYCROFT HOUSE, SMITH SQUARE, LONDON S.W.!I., ENGLAND. 





Performance and Reliability 


Zooved 
in Refineries all over the World 


SIGMUND PROCESS PUMPS are taking a leading role in 
refinery development at home and overseas. 
SIGMUND PROCESS PUMP contracts include 
Great Britain 
Coryton, Ellesmere Port, Fawley, Grangemouth, Isle of 
Grain, Llandarcy, Shellhaven, Stanlow. 
Overseas 
3elgium, France, Holland, India, Indonesia, Israel, Italy, 
Persia, South Africa, Trinidad, Venezuela, and many other 
refineries and chemical plants. 

1. Multi-stage barrel high temperature pumps (750° F ) 


2. Single-stage HO-N pumps used in sub-zero duties 
(32°C.) in a de-waxing unit. 








SIGMUND PUMP LTD., Terminal House, Grosvenor Gardens, London, $.W.!. 
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Ethylene plant: The pictures above show the progress of construction 
of the world’s largest single unit for the manufacture of ethylene. 
This plant was designed, engineered and is being built by the Lummus 


Co. for Gulf Oil Corp. at Port Arthur, Texas. 


Deep Rock Oil Corp. is making exten- 
sive additions to its refinery at Cushing, 
Okla., including a lube oil blending and 
packaging plant under construction by 
the Chemical Plants division of Blaw- 
Knox Co., and a solvent refining plant 
engineered by M. W. Kellogg Co. to be 
installed next year. Phillips Oil Co. is 
adding an 8,000-barrel catalytic cracker 
and a catalytic polymerization unit to its 
plant at Okmulgee, Okla., with engineer- 
ing in charge of the Fluor Corp. In New 
Mexico the first “packaged” air-lift TCC 


unit to be installed has just completed a 
six months run. This 6,000 b/d unit was 


built by the Southwestern Engineering 
Co. under license from Socony-Vacuum 
for New Mexico Asphalt and Refining Co. 














The new facilities are 
roughly estimated to produce 200,000,000 lbs. of ethylene ver year. 


In the Rocky Mt. region, Frontier Re- 
fining Co. is enlarging the catalytic crack- 
ing capacity of its Cheyenne, Wyo. plant 
to 6,500 b/d following designs by Univer- 
sal Oil Products Co. At Salt Lake City, 
Utah, the Salt Lake Refining Co. is build- 
ing a vacuum unit of 6,500 b/d capacity 
with construction by Bechtel Corp. Utah 
Oil Refining Co. is enlarging its power 
plant and installing a naphtha stabilizer 
built by Stearns Roger Co. 

Phillips Petroleum Co. is introducing 
extensive alterations into its refinery at 
Woods Cross, Utah, which will raise its 
daily throughput from 4,000 to 10,000 
b/d. A new cracking unit of 8,000 barrel 
capacity is being added together with 
other processing facilities for feed prepa- 


The ethylene will be made from by-product gases produced in the 
refining processes at Gulf’s Port Arthur refinery. The ethylene 
plant will comprise a series of fractionating towers for separating 
ethylene, ethane and other hydrocarbons from refinery gases, and a 
series of cracking furnaces for converting the ethane to ethylene. 


ration, vacuum reduction, fractionating 
and gas plant equipment. 

At Laurel, Mont., Farmers Union Cen- 
tral Exchange Inc. is installing a 5,000- 
barrel catalytic cracker and a polymeriza- 
tion unit. Design is by Universal Oil 
Products and construction by Refinery En- 
gineering Co. 

On the Pacific Coast construction ac- 
tivity maintains a high pace. Standard 
Oil Company of California is making sev- 
eral additions to its Richmond and El Se- 
gundo refineries. At the former it is plan- 
ning: to install a phthalic anhydride unit 
with a capacity of 13 million pounds 
yearly and a phenol unit of 35 million 
pounds yearly. Both are listed for com- 
pletion in 1953 at an estimated cost of 
$4,900,000. At El Segundo, a benzene 
plant with a daily capacity of 850 barrels, 
a feed preparation plant of 23,000 barrels 
capacity, and a 10,000-barrel Platformer 
are under construction and will be com- 
pleted before the end of the current year, 
representing an investment of $10 million. 

Union Oil Company of California is 
conducting an extensive program of en- 
largement at its Wilmington refinery 
which includes a 40,000 b/d crude unit 
built by Fluor Corp., a catalytic cracking 
unit of 28,500 b/d constructed by Arthur 
G. McKee Co., an acid treater and rerun 
column installed by C. F. Braun Co., a 
sulfur and an ammonium sulfate plant. 

Shell Oil Co. is carrying on a moder- 
nization and replacement program at its 
Wilmington and Martinez refineries which, 
when completed, will raise the company’s 
refinery capacity by about 100,000 b/d. 
General Petroleum Corp. is constructing a 
new Thermofor catalytic reformer unit at 
its Torrance refinery and has added a new 

(Please turn to page 151) 


Metallurgical grade coke and cat 
cracker feed stock are 

produced in this coking unit at Pure 
Oil Company’s Toledo, Ohio, refinery. 












liquids 
with this 
AUTOMATIC PUMP 


This automatic pump combines the good qualities of a pres- 
sure pump and a vacuum trap. Pumps hot condensate from 
low-pressure or vacuum vessels and lifts up to fifty feet or 
more; pumps boiling, cold or gaseous fluids (including oils) ; 
pumps petrol, benzine, dye liquors and alkaline liquors such 
as caustic, ammonia, etc.; drains sump holes, pits, excavations 
(where it may be fully submerged). Stops when there is no 
more liquid to pump; restarts automatically when liquid again 
flows into it. Details of the ‘Ogden’ Pump (in five sizes) from: 
SPIRAX MANUFACTURING CO. LTD., (Petroleum Dept.) 
Charlton House, Cheltenham, Eng. 
































A complete range of 






hand tools is avail- 
able 


requirements. Special 










to meet all 







tools and kits can be 











made to order. 





Write for details. en 


TELCON BRONZE 


(Beryllium-Copper) Non-sparking a] 


SAFETY TOOLS 


Manufactured by: Founded | 864 

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 
Head Office: 22 Old Broad Street, London, E.C.2, England Telegrams: “Telcon, Stock, London’ 
Enquiries to: Telcon Works, Greenwich, S.E.10, England Telegrams: “Moorings Green, London” 
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———- IF ROPE COULD TALK ... 





left Cleaning wire 
rope with o wire brush 
and applying a preserva 
tive before storing after 
use 





Below: An oil-both for 
the fibre cores of wire 
rope, during manufac- 
ture 


Preserve me from it!” 


REGULAR LUBRICATION 


is important in looking after wire rope. 


When the rope is made, the fibre core—which forms a cushion on which 
the strands rest—is thoroughly impregnated with lubricant; both the 
strands and the completed rope are also well lubricated. 


But the good work must be carried on. Wire rope should be cleaned 
regularly and given a light lubricant dressing—such as the effective 
Special Wire Rope Dressing used and supplied by British Ropes 
Limited. This contains a rust inhibitor and, if regularly applied in 
small quantities, fills up the interstices of the strands until the rope 
assumes the appearance of a smooth bar. 


For ROPE being rested, the entire length should be cleaned and 
smeared with a film of water-resisting lubricant, before being coiled 
or reeled for storage in a clean, dry place. 
Write for a copy of a new ms 

book “If Rope could Talk’. anon thi 
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( British Ropes Limited: ) 
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Houdry laboratories near Marcus Hook, Pa., which 
are staffed with more than 200 research specialists. 





other repair was required except on the 
flue gas lines from the kiln where erosion 
had caused loss of metal near elbows and 
other restrictions. All of the kiln internals 
were in excellent condition. 

An interesting and novel experiment 
was conducted on this unit recently. In 
order to check the flow characteristics of 
catalyst through the Houdriflow system, 
engineers of the California Research Corp. 
conceived the idea of introducing into the 
unit a few pellets of catalyst that had 
been impregnated with a radioactive sub- 
stance. The travel of the individual ra- 
dioactive particles was traced by means 
of Geiger counters located at appropriate 
points along the catalytic equipment. The 
intensity of radiation from the particles 
was selected at such a value that the path 
and average velocity of individual radio- 
active particles could be plotted. 

The survey proved that catalyst cir- 
culates uniformly through all parts of the 
unit. For example, the average velocity 
of catalyst particles flowing down the main 
seal leg from lift disengager into reac- 
tor was measured repeatedly over a period 
of several weeks with a maximum devia- 
tion from the mean result of less than 
five percent. A statistical analysis of 
other data collected in this manner demon- 
strates that the character of catalyst flow 
through the various elements of the sys- 


tem is streamlined. Consequently, uniform 
residence time of catalyst particles in the 
reactor and kiln is assured. 

The Houdriflow plant operated by Sham- 
rock Oil and Gas Corp. at Sunray, Texas, 


was designed to process 11,000 BPSD of 
charge stock consisting of 5,900 BPSD of 
mixed atmospheric and vacuum gas oils 
from Hutchinson-Moore County crude 
along with 5,100 BPSD of internal re- 
cycle. Filtrol clay catalyst is circulated 
in the unit at rates varying from 250 
tons per hour to 360 tons per hour de- 
pending upon process requirements. 
Due to seasonal fluctuations in crude 
runs at the refinery, the amount of charg- 
ing stock available for the reactor varies 
from time to time. When cracking stocks 
are in short supply, it has been the prac- 
tice to increase the internal recycle rate 
in order to maximize the production of 
catalytic gasoline and C, and C, unsatu- 
rates for polymerization. On other oc- 
casions, the fresh charge rate has been 
increased beyond the design quantity and 
the recycle charge rate has been decreased 
to provide the product distribution which 
this type of operation affords. After 
polymerization of the C, and C, unsatu- 
rates and pressurizing of the combined 
cracked and polymerized gasoline, the 
yield of total 10 Ib/RVP gasoline from 
the unit is computed to be nearly 80 per- 
cent of the fresh reactor charge. This 
type of operation is decidedly attractive 
to refiners with a limited fuel oi! merket. 
In March, 1952, the Shamrock unit was 
taken off stream for a general turnaround 
and inspection. As was the case with the 
other Houdriflow installations, the inspec- 
tion disclosed it to be in excellent condi- 
tion. Only minor repairs were required 
in the kiln and reactor. None of these 





elements showed any significant erosion 
from the flowing catalyst. 

In addition to 10 Houdriflow units now 
in operation, two more are scheduled to 
go on stream in late 1952. These are the 
11,500 BPSD unit of the Standard Oil 
Co. of Texas at El Paso, Texas and the 
19,000 BPSD plant of Texas City Re- 
fining Co. at Texas City, Texas. Sched- 
uled for operation in 1953 is the 18,500 
BPSD plant at Gewerkschaft Emsland at 
Lingen, Germany and the 11,000 BPSD 
Sun Oil unit at Sarnia, Ontario. 

Throughout the 25-years since the dis- 
covery of catalytic cracking by Houdry, a 
continuous research program has been car- 
ried out in the fields of both catalysts 
and processing methods and equipment 
Latest development of the Houdry labora- 
tories near Marcus Hook, Pa. is a cata- 
lytic reforming process which has been 
named Houdriforming. The new process 
is designed to give high yields of aro- 
matics as well as gasoline with octanes 
above 100 F-1. 

Closely associated with Houdry’s re- 
search organization is the engineering and 
technical service for licensees. This group 
assists the refiner initially in the opera- 
tion, maintenance and exploitation of his 
catalytic cracking facilities. Subsequent 
service may consist of continuing plant 
surveys, application of design studies 
which maintain maximum operating ef- 
ficiency, direct assistance in incidental op- 
erating problems, and studies of changes 
in processing schemes required to serve 
changing needs. 
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Frigates and 74's of the line; Clippers racing hom« 
i PI & 


Thames; the ‘Charlotte Dundas” chugging her way 
history: Coasters and Blue Riband winners—from oa 
iron, the ships of Britain have 
made by “Gourock For 200 


accepted “Gourock” products as standard equipment 


relied on rope 
years Shipmas 
day, with modern methods allied to inherited skill, these 
products are even better than in the past. Write today 


for specification prices and catalogue No. O.1 


PORT GLASGOW, SCOTLAND 


ELEPHONE: PORT GLASGOW 26! ESTABLISHED 1736 


TELEGRAMS: GOUROCK TELEX, PORT-GLASGOW 


AGENTS THROUGHOUT THE WORLD 
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Air-Water Cooling Unit Saves Water 
At West Texas Gasoline Plant 


Processing plants and pumping stations unfor- 
tunately must be located at times in areas where 
the water supply is small or where it is of very 
bad quality for plant purposes. In some cases 
it has even been necessary to bring in water 
from considerable distances at high cost. Ex- 
amples of such difficult water conditions may be 
found in West Texas in the United States and 
in certain desert areas in the Middle East and 
elsewhere where the oil industry operates 

For the past two years Plymouth Oil Co. has 
been operating a gasoline and distillate plant 
under difficult water supply conditions in the 
Benedum field in Upton County, Texas. The 
plant processes about 28 million cubic feet of 
gas daily to produce about 4,000 barrels of dis- 
tillate plus lighter products including butane 
and propane. 

Cooling problem at the plant is made difficult 
by scarce water and by the fact that the oper- 
ators are determined to obtain a high propane 
recovery. Refrigeration was installed to obtain 
a recovery of more than 75 percent of the pro- 
pane in the inlet gas stream and substantially all 
of the butanes. 

To obtain adequate cooling with the volume of 
water available, Plymouth installed a combination 
cooling unit developed by Hudson Engineering 
Corp. The unit, which has been named the 
“Combin-aire,” combines the effects of the ordi- 
nary cooling tower, air cooled condensers and 
coolers, and water cooled condensers and coolers. 

At the Plymouth plant the Combin-aire draws 
air through a cooling tower where the limited 
amount of water used in the plant is cooled and 
where simultaneously the air flowing through 
the tower is cooled and washed of dust. The 
cooled air then flows across tubes of the air cooled 
condensers and coolers. This cooled air is used 
for vapor condensers and final product coolers. 
Engine jacket water and process steam con- 
densers use only ambient air for cooling since 
final temperatures need not be as low. 

With air-cooled units in the past, stream tem- 
peratures were not usually cooled to temperatures 
below 130°F when the ambient air temperature 
was 100°F, a condition often encountered in West 
Texas, and it was therefore necessary to install 
a cooling water system. 

The Combin-aire unit draws ambient air at 
100°F or more through a cooling tower section 
and reduces it to near wet bulb temperature while 
simultaneously cooling the small amount of water 
required for final cooling. This air, which may 
vary from 75° to 85° in extreme summer weather 
depending upon wet bulb conditions, is drawn 
across air-cooled sections where stream tem- 
peratures are reduced to 100° to 110°F. In many 
cases, no additional cooling is required, and 
where added cooling is required, the best load is 
relatively light and can be handled by small 
atmospheric coolers located in the base of the 
cooling tower section. 

The above description, which applies princi- 


aii - 
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pally to summer operation, reduces the evapora- 
tion of water by an amount of heat equivalent 
to the difference between ambient air tempera- 
ture and cooling tower exit air temperature. This 
saving is relatively minor compared to the amount 
of heat saved by the reduction of ambient air 
temperature at night or during periods of the 
year when the normal air temperatures drop to 
80°F or below. 

A system of louvers is provided to automat- 
ically by-pass a portion of the cooling tower when 
lower ambient air temperatures prevail, thus 
drastically cutting or completely eliminating 
water usage. In central and west Texas the 
ambient air temperature is 80°F or below over 
70 percent of the total hours per year. 

A recent study of water consumption on a 
gas processing plant in the Midland, Texas, area 
showed the following yearly average figures: 

Total cooling load 88,000 000 Btu hr. 

Water consumption with 

cooling tower only 

Water consumption with 

air-cooled units for cool- 
ing stream to 150°F with 
100°F air 

Water consumption with 

Combin-aire unit 15 gpm 

In addition to water savings poss‘ble through 
the Combin-aire, the overall investment cost is 
equal to or less than with conventional practice 
using water cooling tower, air-cooled units, and 
final coolers either atmospheric or shell and tube. 

Where final stream temperatures are relatively 
high, such as with engine jacket water or exhaust 
steam condensers, the air-cooled equipment is 
usually not made a part of the Combin-aire unit. 

Services usually included in a Combin-aire 
unit in a gas processing plant are ethane, butane 
and propane condensers where relatively low 
condensing temperatures are encountered. Lean 
oil coolers and gas compressor discharge coolers 
may also be included. 

The Combin-aire unit discharges dry air to 
the atmosphere and the nuisance sometimes asso- 
ciated with cooling tower vapor is thereby elimi- 
nated. A substantial reduction in plant paint- 
ing and other maintenance costs has been noted. 
The absence of objectionable water vapor makes 
it possible to locate the unit close to the proc- 
essing area. This results in lower investment in 
lines and is an important advantage. The lower- 
ing of stream temperatures prior to water 
cooling substantially eliminates scale formation 
on exchanger tubes. 

In some areas where water corrosion presents 
a severe problem, the unit may be substituted 
for water cooled exchangers and thus eliminate 
contact between water and metal surfaces. Water 
savings in this case are not important. Such an 
application may be found along the Gulf Coast 
where fresh water is high in organic content 
and releases oxygen on heating, causing severe 
corrosion of iron and steel exchangers. 


190 gpm 


96 gpm 


Combination air and water cooler at Plymouth Oil Co. gasoline nlant in Upton county, Texas. Elwood 
M. Payne photo. 
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Italy’s Refineries 
(Continued from page 112) 


Enlargement of the refinery of Societa per 
l’Industria Italiana del Petrolia, a member of the 
Shell group, at La Spezia, will increase its daily 
throughput from 17,000 to 30,000 b d when the 
work is finished early next year. At Naples, the 
Socony-Vacuum Oil Co. will install a Thermofor 
catalytic cracker and a catalytic polymerization 
unit during the coming year. 

The Garrone Co. of Genoa has begun the 
enlargement of its San Quirico refinery, the 
processing capacity of which is to be increased 
to 4,900 b/d. Petroli d’Italia of Milan has prac- 
tically completed the enlargement and modern- 
ization of its Fiorenzuola d’Arda (Piacenza) re- 
finery which is to raise its daily processing 
capacity to 4,870 barrels and the Azienda Petroli 
Italiani (API) is installing an additional vacuum 
distillation unit in its Faleconara (Ancona) re- 
finery, the yearly processing capacity of which 
is to be increased to 12,000 b/d. 

These enlargements are being carried out ac- 
cording to the old ECA approved programs. Dur- 
ing 1952 the Italian Ministry for Industry and 
Commerce has decided, however, to stop issuing 
permits for building new refineries or enlarging 
existing plants. This decision has been taken 
owing to the fact that with the present yearly 
processing capacity of the Italian refineries, the 
output of white products exceeds the consump- 
tion of the Italian market, and the government 
is against the idea of assisting the refineries 
to export white products. Restrictions will force 
Italy to import fuel oil owing to the increasing 
conversion of industrial plants from coal to oil. 

An effort is being made to overcome these 
difficulties by furthering the exploitation of 
natural gas through the construction of a pipe 
line system. At the end of 1951 this system 
included 211 miles of large diameter lines, 242 
miles of medium size lines, and 308 miles of 
small diameter lines, a total of 761 miles. During 
1952 a further 1,237 miles of lines are to be 
built, including the Cortemaggiore-Turin line 
which is to handle 3,500,000 cubic meters of 
gas daily. Finally, in 1953, a further 870 miles 
of gas lines is to be completed, thus allowing 
the full exploitation of the present output capac- 
ity of Italian gas wells in the Po valley, amount- 
ing to 10 million cubic meters daily. Owing to 
the fact that most of the leading industries are to 
be connected to the system, it is hoped to be able 
to reduce fuel oi] consumption. 

Further efforts are being made to exploit 
gas to replace motor fuel obtained from imported 
crude oil, and at Cortemaggiore the Azienda 
Generale Italiana Petroli gasoline plant has just 
been put in operation with a daily processing 
capacity of 3 million cubic meters of gas from 
which the following quantities of refined products 
are obtained per day: 150 tons of stabilized natural 
gas of 77 octane which might be increased to 90 
octane by the addition of 0.5 percent of lead; 
120 tons of propane and butane and a small 
quantity of kerosine; and in addition, 2,800,000 
cubic meters of dry gas. 

The Azienda Generale Italiana Petroli (AGIP) 
has arranged the sale of the distillate obtained 
from this plant throughout Italy under the trade 
mark “Super-cortemaggiore” with an extensive 
advertising campaign aiming to reduce the use 
of motor fuel obtained from imported crude oil. 


To Study Fuel Situation 


B. Brewster Jennings, president of Socony- 
Vacuum Oil Co., has been named to head a com- 
mittee of the National Petroleum Council to study 
certain aspects of the Bunker C fuel situation. 
The report is to summarize trends in domestic 
manufacturing and to determine why yields of 
the heavy fuels have decreased. Requests for the 
study was made by the Deputy Petroleum Ad- 
ministrator. 


Radioactive Insecticides 


Gulf Oil Corp. is undertaking a study of pyre- 
thrin insecticides with the aid of radioactive 
tracers. Gas flow counters will be used to aid 
the study. Radioactivity was imparted to the 
pyrethrin by supplying plants with active carbon 
dioxide in a vapor tight greenhouse. 
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muude in the desert 


Controlling the flow of oil through 1068 miles of 
pipe line with minimum manpower is the job 
Westinghouse engineers were asked to tackle on 
the gigantic trans-Arabian oil project. Their an- 
swer is an ingenious Westinghouse electrical 
control system which keeps 330,000 barrels of 
petroleum a day flowing smoothly from oil fields 
near the Persian Gulf to storage tanks on the 
Mediterranean. 

Five Westinghouse control stations along the line 
regulate the oil flow. One man at a master con- 
trol board in each station directs the station 
operations through remote control . . . adding or 
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Westinghouse leadership and experience in 
designing electrically controlled oil pipe- 
lines is on tap for similar projects any- 
where—no matter how large or complex. 





WESTINGHOUSE 
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siphoning off oil to increase or relieve pressure 
on the line. Protective devices automatically 
sound alarms or shut down units if something 
goes wrong. This modern electrical system re- 
places expensive and less efficient manual control 
methods which required large crews of men. 

In addition, steam turbines for pumping . . . pipe- 
welding equipment . . . cathodic protection of 
pipelines ...motor control centers for pipeline 
pumping service—provided by Westinghouse— 
helped to make possible this modern miracle in 
the desert. Such vital projects demonstrate the 
ability of Westinghouse to serve world industry. 
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Steel Products by 


SOUTH DURHAM 


for the Petroleum Industry 


OREN 


wv. 


STRUCTURAL STEELWORK 


Through its associated constructional 


department, the Company under- 


takes the design, fabrication and 


erection of structural steelwork 


for all types of general industrial 


structures and petroleum 


installations. 


STEEL PIPES 


In addition to steel pipes of ordinary 
commercial quality South Durham 
manufactures pipes welded inside 
and outside by the submerged arc 
process to meet the special 
requirements of the petroleum 
industry in diameters of 16 inches 


and up. 


STEEL TANKS 


All problems of liquid storage are 
met by the Company’s facilities 

for tank and pressure vessel con- 
Welded mild steel tanks 
are fabricated to Class 1 and Class 11 


struction. 





requirements and the Company is 
on Lloyd's List for recognised 


welding standards, 
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Central Selling Office, MIDDLESBROUGH, ENGLAND. 
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Middlesbrough 2631 (10 lines). CODES: Lieber’s Standard: ABC 
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U. S. Refiners 


(Continued from page 144) 


distillation tower to increase the production of 
aviation fuel components. Richfield is planning 
a catalytic cracker and a feed preparation unit 
for its Watson refinery. Monsanto Chemical Co. 
has completed plans for erection of a phenol plant 
at Avon, Calif. 

In addition to the new plants and units noted, 
a great number of installations are under way 
or planned, many of them among smaller re- 
fineries which will contribute to the national de- 
fense program. These have been aided in num- 
erous cases by the provision for rapid amortiza- 
tion adopted by the Defense Production Author- 
ity. Altogether, the projects authorized will keep 
the petroleum side of the defense program well 
up to requirements, provided the necessary mate- 
rials for construction are forthcoming. 

The Petroleum Administration for Defense has 
furnished WorLD PETROLEUM with some figures 
on new capacity for basic refining, benzene, and 
elemental sulfur which is to go into operation in 
June of this year and in the July-December 
period of this year. The figures come from a 
check of work under way, as reported to the PAD. 

Basic refining includes 35 projects scheduled 
for completion in June, 1952 with an added 
capacity of 68,720 b/d. In the last half of the 
year, added capacity scheduled for completion 
is 345,112. 

There are five benzene projects scheduled for 
June 1952 completion with a capacity of 820 b/d, 
and in the July-December 1952 period, 2,138 bar- 
rels of daily capacity will be added. 

Four elemental surfur projects are to be com- 
pleted before the end of the year with 136 short 
tons daily capacity. 

The PAD also has listed by companies all 
refinery expansion projects in the United States 
recommended through April 1952 for accelerated 
tax amortization. The list is divided into groups 
of large, intermediate and small companies. 
Large refiners are defined as those running 50,000 
b/d crude or more, intermediate refiners 20,000 
to 49,999 b/d, and small refiners less than 20,000 
b/d. 

After an interruption caused by confusions 
of the recent strike, PAD has now resumed 
processing applications for certificates to cover 
the remainder of the expansion program deemed 
desirable. The program calls for starts on new 
construction to add 500,000 barrels of new capac- 
ity before the end of 1953. Details of the certifi- 
eates recommended through April are given in 
an accompanying tabulation. 


Control Selection Bulletin 


A new eight-page selection guide for a wide 
range of electric and electronic controls, devices, 
and accessories has been announced as available 
from the General Electric Co., Schenectady 5, 
N. Y. Designated as GEA-5781, the bulletin con- 
tains quick-reference selection data, photographs, 
and listings of additional publications which give 
complete information on all the equipment. 

Products included are: manual, magnetic, com- 
bination, and reversing motor starters; pushbut- 
ton stations; relays; limit switches; solenoids; 
photo-electric relay; electronic timer; electronic 
relay; pressure and vacuum switch; float switch; 
pressure governor; reduced-voltage starter; Thy- 
mo-trol drive; and smoke density indicator and 
control. 


New C.E.C. Subsidiary 


CEC Instruments, Inc., has been formed as a 
subsidiary organization to handle sales and serv- 
ice work on instruments manufactured by Con- 
solidated Engineering Corp., Pasadena, Calif. Of- 
ficers will be Philip S. Fogg, president; James 
B. Christie, secretary; Hugh F. Colvin, treasurer; 
and Robert L. Smallman and Harold F. Wiley, 
vice presidents. Main office of CEC Instruments, 
Inc., will be at the Consolidated plant at 300 
North Sierra Madre Villa, Pasadena. All new 
offices have not yet been announced, but those 
already in operation are in New York City, 
Philadelphia, Dayton, Chicago, and Washington, 
D. C. 
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U.S. Visitors at Poza Rica 


A group of U. S. industrial, banking and busi- 
ness leaders, headed by Gaylord C. Whipple, 
president of the Illinois Chamber of Commerce, 
recently inspected Petroleos Mexicanos’ refinery 
and sulfur plant installations at Poza Rica. The 
visitors, who made the trip in two Pemex planes, 
were escorted through the installations by Jaime 
Merino, superintendent in charge of the oil field. 


Hungarian Refinery Construction 


The Petrochemia plant, now under construction 
near Szoeny, Hungary, will begin refining opera- 
tions in October of this year. The three river 
tankers of crude now shipped via the Danube 
daily to Ismalia, in the Ukraine, for refining and 
return can then be processed at home. It is also 
planned to process Czech petroleum at the Petro- 
chemia plant. 


Ebensee Plant Sold 


The Austrian Association of the Crude Qi! In 
dustry has announced that the Ebensee refinery 
in the U. S. occupation zone was recently sold 
to an Algerian company through the NOVOEL 
(Neueuropaeische Oel Ges.m.b.H). The equip- 
ment has been shipped to Algiers for refining 
Algerian crude and, reportedly, some imported 
petroleum. An Austrian engineer and several 
technicians, under contract with the Algerian 
company, accompanied the shipment. 


Polish Refinery Rebuilt 


The Glinnik refinery in Poland has pledged 
itself to process twice the amount of crude re- 
fined last year. After Poland had repaired the 


plant, partly destroyed during the war, the 
Soviets furnished modern machinery to enable 
the Glinnick plant to reopen in 1951. Prewar 


capacity was 1,500 b/d. 





Here in this self-contained Drum 
Rinser, petroleum bulk plants, chem- 
ical terminals, and all industries 
using drums cleaned by petroleum- 
based solvents, will find a new, fast 
and practical drum-cleaning meth- 
od which eliminates the need for 
returning drums to the refinery or 
cleaning plant before every refill. 

Every square inch inside the drum 


WRITE NOW 


FOR FULL 


INFORMATION 





GAVES MoNEY TIME WoRK 


NEW DRUM RINSER 





is scoured, with the solvent being 
forced into the drum and removed 





in one simultaneous operation. Sand 
and similar larger particles of solid 
matter are flushed loose under 35 
pounds liquid pressure and instant- 
ly removed from the drum without 
draining. No installation . . . no 
piping ...no air lines... just one 
electrical connection. 







































































Coryton Refinery 
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The crude oil charging pumps for this 
unit are situated at the tank farm 5,000 
feet away from the unit, the crude pass- 
ing through the usual heat exchangers 
and furnace to the tower. 

In the atmospheric stage the oil is dis- 
tilled to 50 percent residue, light over- 
heads and naphtha, and gas oil side frac- 
tions. The overhead light products pass 
through a stabilizer which is combined 
in the unit. 

The heavy naphtha goes to a thermal 
reformer of Socony-Vacuum design, and 
is a standard type unit of 2,500 barrels 
per stream day capacity. It has a built- 
in stabilizer, the overhead going to gas 
treatment and the bottoms to fuel blend- 
ing for sale. 

The 50 percent residue from the atmos- 
pheric side passes through the heater to 
the vacuum tower from which an over- 
head and three side streams are taken 
off, the residue passing to the propane 
de-asphalting unit. The atmospheric 
tower is 12 ft. diam. by 105 ft. high with 
34 bubble trays. The vacuum tower is 
19 ft. diam. by 80 ft. high with 28 bubble 
trays. 

The lubricating oil treatment plant is 
designed to refine 2,000 b/d of finished 
lubricants in blocked operation by the 
continuous treatment of accumulated 
batches of various grades. The lubricant 
fractions for treatment will be the side 
streams from the vacuum column and the 
residue after de-asphalting 

Apart from the preliminary treatment 
of this residue, the process is the same 
in principle for all fractions involving 
furfural solvent treating, MEK dewax- 
ing, and Thermofor continuous percola- 
tion. 

The 20 percent asphaltic residue will 
be propane de-asphalted in order to pro- 
vide the raw material for bright stock 
manufacture prior to undergoing the 
standard treatment. 

In the MEK dewaxing of this portion, 
the slack wax separated is of such a 
quality that it is further processed for 
the production of microcrystalline wax. 
This entails de-oiling of the wax by fur- 
ther MEK treatment and de-colorizing by 
a final clay treatment. The slack wax 
from the MEK treatment of the side 
fractions of the vacuum unit will be used 
as part of the feed stock of the TCC unit. 

The Thermofor continuous clay perco- 
lation unit for the finishing treatment of 
the lubricants is entirely new, and is ex- 
pected to give better results than ordinary 
units working on the percolation system 

The air-lift Thermofor cracking (TCC 





Above, boilers being installed and 
stacks built for power plant. Below, 
looking northwest toward power 
plant structure. 
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Pipe tracks being installed adjacent to crude still. 


unit of 10,000 b/d capacity was built to 
the design of Socony-Vacuum Oil Co., Inc. 
of New York, and engineered by The 
Lummus Co. 

The feed is a wide gas oil range cut, 
together with slack wax from the MEK 
treatment of the vacuum unit side streams 
and furfural extract. 

In this unit the feed is brought up 
to cracking temperature in a furnace, 
from which it is passed into the reactor 
in the form of vapor or a mixture of 
vapor and liquid. Here it meets catalyst 
from the regenerated catalyst store and 
the optimum cracking takes place, coke 
being deposited on the catalyst during 
the reaction. The cracked vapors pass 
into the fractionating tower, where they 
are separated into gas, cracked spirit, 
light fuel oil and heavy fuel oil. 

The spent catalyst then passes into the 
regenerator where the carbon is burned 
off by aid of a current of air. The heat 
generated from this reaction is removed 
by cooling coils, in which steam is gen- 
erated at 600 lbs. pressure, and passes 
into the refinery steam main. 

The regenerated catalyst falls into the 
lift pot whence it is blown by air more 
than 200 feet high to the impactless sep- 
arator and from there to the reactor, thus 
completing the circuit. In this process 
300 tons of catalyst is circulated per hour. 

The stabilized spirits from the atmos- 
pheric unit, the reformer unit and TCC 
unit are separately treated in a Socony- 
Vacuum-Shell solutizer unit and are then 
blended to motor spirit for sale. 


Water for steam generation, process 
treatment and domestic purposes is sup- 
plied by the local water board through 
a 12-inch main to a 55,000-barrel storage 
plant. It is conditioned for steam raising 
by hot-lime and hot zeolite treatment. 

The boiler plant consists of three boil- 





ers of 200,000 Ib./hr. capacity each work- 
ing at 600 psig and 750°F. Three 5,000 
KW turbo-generators will generate power 
at 11 KV 50 cycles. No outside power 
is being bought. 

The turbines are double extraction- 
condensing, first extraction at 125 pounds 
100°F. superheat, and second stage extrac- 
tion-induction at 20 pounds. The steam 
extracted is used mostly for process and 
heating. It is expected that by this meth- 
od only 50 percent of makeup water will 
be required. 

Electricity is generated at 11 KV 50 
cycles, and stepped down to 3.3 KV for 
large motors, to 415 volts for small mo- 
tors, to 240 volts for lighting, to 120 
volts for instruments, and to 25 volts 
for service lights, such as hand lamps, 
this being a safe voltage for the purpose. 

All cooling water in the process sec- 
tion of the plant goes to a common sep- 
arator and the final clarification of the 
oil contaminated portion is through an 
API type separator. As mentioned be- 
fore, clarified effluent rejoins the river 
below the plant at Holehaven Creek. 

The tanks formerly in service on site 
are being used for crude oil storage, hav- 
ing a capacity of 600,000 barrels or about 
a month’s requirements. Finished stor- 
age is being supplied to hold a month’s 
make of all products. Motor spirit tanks 
are of the floating roof type. Interme- 
diate and finished product storage tanks 
for other products have fixed roofs 

Deliveries of finished products will be 
by water or road, but if railroad loading 
is required, facilities can be added, 
the traffic being handled by a light rail- 
way about one mile long which connects 
with British Railways at Shellhaven. 

A ring water main covers the whole 
plant at 150 lbs pressure, with the fire 
pumps located at the power plant. One 


Looking north along “J” street. 


fire truck will be located in the garage 
and one in the old tankage area All 
these machines are equipped with foam 
and all modern equipment. 

An ambulance is located in the fire 
equipment area, and in the first aid de- 
partment, medical orderlies will be on 24- 
hour service, with a medical officer in 
part time attendance. 

Ample warehouse and repair shop build- 
ings have been erected, the latter being 
fitted with traveling cranes, fitting and 
turning shops, welding sections, black- 
smith’s shop and instrument repair shop 
Carpentry and insulation work will be car- 
ried out in a separate building. The 
main office buildings comprise offices, 
locker rooms, canteens, laboratory and 
lavatories. The canteen will seat 300 
people for meals, and all the buildings 
have been planned with possible exten- 
sion in view. 

In addition to the dwellings and the 
institute existing when the site was taken 
over, 16 new houses for key staff members 
have been erected, while 225 houses have 
been assigned to the employees of Vacuum 
Oil Co, in the neighboring town of Basil- 
don. 

The main contract for the refinery was 
placed with The Lummus Co., Ltd. Fos- 
ter Wheeler Co., Ltd. is also a main con- 
tractor. British industry supplying 
equipment and services is represented by 
over 200 firms, including Babcock & Wil- 
cox, Ltd.; Cargo Fleet Iron Co., Ltd.; Cos- 
tain-John Brown, Ltd.; Crompton Parkin- 
son, Ltd.; Franki Compressed Pile Co., 
Ltd.; International Combustion, Ltd.: 
William Kenyon & Sons, Ltd.; John Laing 
& Son, Ltd.; Metal Propellers, Ltd.: Met- 
ropolitan-Vickers Electrical Co. Ltd.; Sir 
Robert McAlpine & Sons, Ltd.; Wm. Neill 
& Son (St. Helens), Ltd.; Stewarts and 
Lloyds, Ltd.; and Whessoe, Ltd. 
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§ South Africa, Koch has earned a reputation 
Koch combines top-flight engineering 
talent with the most flexible unit for a minimum investment. 


You ha h” to discuss your next refinery project. 


RING COMPANY, INC. 


MANUFACTURERS @ BUILDERS 
GLAS @ WICHITA 2. KANSAS 


A. F. CRAIG & CO tTD PAISLEY, SCOTLAND 








Electrical Distribution Systems 


(Continued from page 89) 


primarily due to the lack of availability of stand- 
ard 550- and 575-volt utilization equipment. The 
600-volt system lost out completely during World 
War II which was a period of high standardiza- 
tion. During this period the percentage of 
standard 550-volt induction motors decreased 
from 11 to four percent of the total standard 
induction motors made. Today 600-volt systems 
are limited almost entirely to expansion of 
present 600-volt systems. Technically and the- 
oretically, 600-volt systems should be more eco- 
nomical than 480-volt systems, but availability of 
utilization equipment has made them obsolete. 

Three-phase versus one-phase circuits have not 
been mentioned because three-phase voltages are 
used exclusively for power work. Single phase 
puwer is used within the refinery, but this is at 
i20 volts and is usually for lighting and small 
appliances. This load is as a rule fed from 
120/240-volt single phase transformers. When 
this load is 50 KVA or less, the single phase 
120/240 three wire system usually proves more 
economical than the three phase, four wire 
208Y/120-volt system. 

Let us now consider which voltage will best 
be suited for a primary electrical distribution 
system. All refineries except the very small and 
the extremely large should select a system with- 
in the 2,400 to 15,000-volt class. Small plants 
having a maximum demand of 1,500 KVA or 
less and cable runs of 1,000 feet or less will prob- 
ably have one load center and, therefore, 480 
volts is all that is required. 

The trend in modern refinery electrical dis- 
tribution systems is definitely toward higher volt- 
ages. Many studies indicate that in the major- 
ity of cases 4,160 volts is the most economical 
between 1,500 KVA and 10,000 KVA for plants 
generating or receiving their power from a sup- 
ply transformer, and 13,800 volts for plants 
having a capacity of 20,000 KVA and generating 
or receiving power from a supply transformer or 
13,800-volt source. The range between 10,000 
and 20,000 KVA may require some very detailed 
study before deciding upon either 4,160 or 13,800 
volts as being more economical. It is in this 
range that the master plan plays the most im- 
portant part in selecting the proper voltage for 
refineries so that the plan will not outgrow the 
original primary system. 

Advantages of the higher voltage systems in- 
clude economy and simplification. 

Perhaps the best way to select primary voltage 
is to compare one voltage to the other. Two 
of the major reasons for selecting 4,160-volt 
systems over 2,400-volt systems are lower first 
cost and greater allowance for expansion. On 
the cost side, 4,160-volt switchgear for a given 
interrupting rating costs less than 2,400-volt 
switchgear. In modern electrical distribution 


systems of the load center type more KVA per 
circuit can be carried at 4,160 than at 2,400 volts. 

As a rule, 1,200-ampere breakers are sufficient 
at 4,160 volts, but at 2,400 volts, 2,000-ampere 
breakers may be needed. The 2,000 ampere 
breakers are considerably more expensive. Cable 
costs are generally less on the 4,160-volt systems 
than 2,400-volt systems. At the present time, 
some refinery distribution systems are quite large 
and are fed from large generating stations, which 
means that circuit breakers must have adequate 
interruption capacity. The maximum interrupt- 
ing rating obtainable is 44,000 amperes which, 
for 2,400-volt service, is 183,000 KVA, and 4,160 
volts is 316,000 KVA. 

The influence of motors on the choice of 4,160 
or 2,400-volt systems does not in general alter 
the selection of the voltage for the primary dis- 
tribution system. Motors rated about 40 hp are 
generally available with a rating of 2,300 volts. 
It is often thought that using motors directly 
from the primary system at 2,300 volts gives the 
lowest overall cost because the transformers have 
been eliminated. Studies have shown that it is 
nearly always less expensive on all-over electric 
cost to install a 4,160-volt system and operate all 
motors 200 hp and smaller on 480 volts and 
above 200 hp at 4,160 volts. These studies defi- 
nitely show the economic advantages of the 
4,160-volt system in most cases. However, when 
the refinery is served directly from the utility 
at 2,400 volts, then, as a rule, it is more eco- 
nomical to use 2,400 volts unless the circuits are 
long and the load centers very widespread. 

In systems with a primary voltage exceeding 
5,000 and a concentrated load with motors rated 
200 hp and above with a total capacity of 7,000 
hp maximum per bus, 2,400 volts will usually 
be more economical. The cost of transformation 
is about the same whether it is to 2,400 volts or 
to 4,160 volts. The 2,300-volt motors and con- 
trols are less expensive than 4,000-volt motors. 
With the concentrated load in one small spot, 
cable costs will not offset the additional costs 
of the motors and controls since the copper is 
primarily used for the branch circuits that run 
from the controllers to their motors. Limiting 
the horsepower to 7,000 per bus, we can stay 
within the interrupting capacity of 2,400-volt 
switchgear. 

To sum up 4,160 and 2,400 volts: it is gen- 
erally more economical to operate 200 hp motors 
and less at 440 volts. Due to the layout of 
refineries with a load center at each still or pump 
house, it is generally more economical to select 
4,160 volts rather than 2,400 volts. Short cir- 
cuit ratings on 4,160-volt breakers may not be 
reached as rapidly because 4,160-volt breakers 
can be purchased up to a rating of 316,000 KVA 
while maximum rating obtainable on 2,400-volt 
breakers is 183,000 KVA. In general, fewer 
feeders, fewer breakers, relays, potheads, etc. 
are required on a 4,160-volt system than on a 
2,400-volt system of the same capacity. This 


Switch stations on 18,200 volt distribution system. 





also reduces the space requirements for switch- 
gear which may or may not reduce the building 
costs. From the safety standpoint, it is believed 
the 4,160-volt Y system is just as safe as the 
2,400-volt delta. 

Considering higher voltages, it is found that 
13,800-volt motors cost about two dollars more 
per horsepower than 6,900-volt motors, but this 
cost is more than offset by the fact that cable 
costs are less on 13,800-volt systems of the same 
capacity. Unit substation transformers cost less 
for stepping down to 7,200-volts than to 13,800- 
volts. However, 7,200-volt switchgear is more 
expensive than 13,800-volt. The overall costs for 
systems indicate a saving of about five dollars 
per KVA for 13,800-volt systems. This spread 
may be even greater if the circuit breakers re- 
quire 2,000-ampere rating at 7,200-volts where 
the same capacity per circuit can be handled 
with a standard 1,200-ampere breaker at 13,800 
volts. 

There are certain systems where 7,200 volts 
is the most economical voltage. This is in very 
large systems where motors of 2,000 hp and 
larger are used and 7,200 volts is the utilization 
voltage and the primary transmission voltage 
is 33 KV or higher. 

From the above discussions, two voltages are 
favored: 4,160 volts and 13,800 volts. Now it 
has to be decided when to use 4,160 volts and 
when to use 13,800 volts. 

Many refineries are located near power plants 
or have power plants that generate at 13,800 
volts. In such cases it is usually more eco- 
nomical to use the 13,800-volt systems down to 
as low as 10,000 KVA if the plant is spread out 
over a large area. It is believed that for plants 
between 1,500 KVA and 10,000 KVA a 4,160- 
volt distribution system is generally the most 
economical. Between 10,000 and 20,000 KVA, 
it is impractical to make a definite statement 
as individual plant requirements would have to 
be analyzed to determine which voltage is the 
most economical. For refineries with a capacity 
of more than 20,000 KVA, it is usually more eco- 
nomical to install a 13,800-volt electrical distribu- 
tion system. 

There may be some refineries that require 
a distribution system so large that a 13,800-volt 
system is not adequate. If this is so, metalclad 
switchgear may be obtained up to 34.5 KV. Above 
this voltage, you must go to the open type sub- 
station which may create quite a problem in 
refineries. 

Point Five: The selection of the circuit arrange- 
ment is governed by service reliability, provision 
for maintenance, and provision for growth. The 
ideal system is one in which there is a choice 
of two or more sources of feed to each unit load 
center with an adequate power circuit breaker 
for each unit load center substation. This system 
is the most expensive and hardly justifiable. 
There are variations of this such as one feeder 
to each load center substation provided with .an 
adequate power circuit breaker, and both of these 


18,200 volt substation switch gear. 
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systems with a disconnecting switch in place of 
the power circuit breaker at each load center 
substation. The disconnect switches are capable 
of interrupting magnetizing current only and are 
interlocked with the secondary breaker. This 
design is very common and is in compliance 
with Paragraph 4,512 of the National Electrical 
Code. 


If all transformers have the same KVA rating, 
then four to six or even more may be connected 
to the same primary feeder without individual 
overcurrent protection. If there are as many as 
six or more transformers on one primary feeder, 
there must be diversity in the loads on the dif- 
ferent transformers otherwise the primary feeder 
circuit breaker will trip on normal overloads. 
The radial circuit arrangement is the most 
popular. Considering all industrial plants, it is 
about an eight to one favorite. Service reliability 
is good on the radial system. Maintenance may 
be quite a problem as taking a cable out of 
service may mean a power interruption to quite 
a large area of the refinery. To compensate for 
this, some engineers prefer the selective primary 
system. This amounts to two primary cables 
being available to each transformer, the oper- 
ator or the engineer selecting the mcst desirable 
cable for each transformer. This is the system 
used in the refining department of Phillips 
Petroleum Co. 

Where greater flexibility and the ability to take 
both a transformer and cable out of service with- 
out curtailing power for long periods of time 
is required, the secondary selective circuit ar- 
rangement may prove to be the most desirable. 
This is also more expensive as more tie cables 
and breakers are required. Phillips has found 
this system to be very advantageous in areas of 
large load concentrations where two or more 
transformers are required in a small area. The 
secondary selective load center system ranks sec- 
ond in popularity to the simple radial system. 
This system may be designed to provide complete 
standby for each transformer or standby only 
for the critical load, and the cost will vary 
accordingly. Phillips has not used this system 
very extensively and does not believe it is eco- 
nomically justified due to distances between load 
centers and the reserve capacity necessary in the 
transformers to make the system work (trans- 
formers being such dependable pieces of equip- 
ment). 

There is also the secondary network arrange- 
ment. This system is used by large power com- 
panies for serving commercial areas of large 
cities. This system may be used in refinery 
distribution systems. 

There are other arrangements of secondary 
circuits such as parallel operation of transform- 
ers. In refinery systems, the size of the trans- 
formers may be so large that parallel operation 
may get into interrupting capacity difficulties on 
secondary switchgear. The possibilities of sec- 
ondary circuit arrangements are so numerous 
and can become so complicated that we just 
touch on the more popular arrangements. 

Point Six: In studies made of substation sizes, 
it has been found that 500 KVA and 1,000 KVA 
load center transformers are best suited and most 
economical for use on 480-volt secondary systems, 
300 to 750 KVA on 208Y/120-volt systems and 
also 240-volt systems. There are several factors 
which affect this cost such as load magnitude, 
primary cable, unit substations, secondary cables, 
primary switchgear, secondary switchgear, and 
primary voltage. These factors combined in their 
proper proportions will give the most economical 
solution to the transformer size for the load 
center. 

Point Seven: Short circuit protection should 
be designed to fit the master plan for the re- 
finery, not for just the immediate equipment. In 
recent years, the procedure for calculating short- 
circuit currents has been greatly simplified. This 
should promote the proper short-circuit studies on 
all refinery distribution systems that have not 
been previously studied. From these studies, 
proper short-circuit protective devices can be 
specified and installed. 

The three basic sources of short-circuit current 
are: (1) generators, (2) synchronous motors 
and synchronous condensers, and (3) induction 
motors. Transformers are not a source of short 
circuit current. They only change the system 
voltage and the magnitude of the current and 
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are not a generating device. It is very important 
that all the above sources be considered if a study 
is to be of any value. 

The generator produces short circuit current 
because after the short occurs, it will continue to 
produce voltage due to the field excitation being 
maintained and the prime mover continues to 
drive the generator. The magnitude of the 
short circuit current is limited only by the im- 
pedance of the generator and circuit between it 
and the short. 

The synchronous motor produces short-circuit 
current because the short circuit reduces the 
system voltage to a low value. Therefore, the 
motor stops delivering mechanical energy from 
electrical energy, but keeps rotating because of 
the momentum of the load and the rotor. The 
DC field still supplying excitation, the momentum 
of rotation causes the motor to produce short 
circuit current for many cycles after the short 
occurs. 

Short circuit contribution from induction 
motors is also produced for a few cycles after the 
short occurs. The flux in an induction motor 
cannot change instantly. Therefore, the rotor 
turns due to momentum after the loss of volt- 
age, the flux is present and the motor acts as a 
generator feeding the fault. This fault current 
will continue until the flux has decayed. 

Short circuit studies and application of circuit 
breakers and fuses on an interrupting duty basis 
is a very interesting subject in itself. I am sure 
that most of you have seen some type of a 
switching device after it had been damaged by 
interrupting short circuit current exceeding its 
rating. 

Point Eight: Considering overcurrent prote 
tion, the radial primary cable can be protected 
by overcurrent relays set for six times the cur- 
rent rating of the smallest unprotected trans- 
former on the system. 

The secondaries of transformers should have 
a circuit breaker of adequate rating and adjust 
able magnetic trips so as to take advantage of 
cascading to reduce the cost of the system. The 
overcurrent devices throughout the system should 
be selected to provide adequate, properly set, 
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selective tripping in case of over-current con 
ditions. The relay system should be the simplest 
that will do the job. 

Point Nine: System grounding is a subject 
upon which volumes have been written. Design 
your refinery electrical system using the best 
modern grounding practices. Be sure also that all 
pieces of electrical apparatus are well grounded 

Point Ten: A study of the types of distribution 
systems indicates that the overhead system using 
cross arm construction is the least costly, the 
least reliable, and most hazardous within re 
fineries. The overhead cable system is about 
in the same group, however reliability is some 
what better. The overhead conduit system, run 
ning the conduits along the pipeways, is used 
in some plants and has given very fine service 
However, this exposes the electrical distributior 
to definite fire hazards. Some safety men object 
to this practice. Phillips Petroleum Company 
does not use this method in its refineries. How 
ever, it is used by the natural gasoline department 

Direct burial cables have been found to work 


very well in certain refineries This systen 
works very well where the refinery spread out 
and the distance between takeoffs for load center 
is very widespread. The service reliability i 
very good on this type of system as the system its 
underground and therefore not subject to weathe 
disturbances, fires, trucks, cranes, et 

The ultimate of course is the conduit, manhole 
and cable system. This syste offers all the 
advantages of the direct burial cable systen 
without its disadvantages. It is more expe ve 
but is the one preferred and being used ir 
of the refinery distribution systen We have 
one system that has been in operation 20 ye 
and has given us the utmost in system reliabilit 

In conclusion, it should be emphasized tl 
electric power Is Aa product component of Lire 
modern refinery as much as is crude oi AY 
electric power failure « ympletely stop produc 
tion. The electrical design engineer must be 
convinced that he has under his contro! the back 
bone of the refinery. With such a conviction, 


he will design an electrical system which will 
fulfill safety requirements and be adequate and 
readily adapted to future plant expansior 








Kellogg Names Swanson 


Paul F. Swanson has been named manager of 
the process engineering department of The M. 
W. Kellogg Co, In his new position, Mr. Swan- 
son will be in charge of his firm’s large staff of 
process engineers, which is currently designing 
more than a seore of major petroleum refining 
and chemical processing plants throughout the 
world. 

Mr. Swanson came to Kellogg 25 years ago, 
immediately upon his graduation as a chemical 
engineer from the University of Kansas. He 
was prominent in the development of the first 
fluid catalytic cracking process and recently has 
helped develop fluid hydroforming. 

Included among the current Kellogg design 
projects with which Mr. Swanson will be asso- 
ciated are several processing “firsts” and also a 
number of jobs of unusual scope: the world’s 
first Synthol plant, a Kellogg design for the 
production of gasoline and diesel fuel from coal, 
to be erected in South Africa; the world’s first 
plant for the production of phenol from a petro- 
leum derivative, cumene, to be located in Can- 
ada; Italy’s first comprehensive petrochemical 
plant; several large, complete refineries through- 
out the world; and ammonia, oxo-alcohol and 
phthalic anhydride plants for the U. S. and Eng- 
land. These are in addition to Kellogg’s con- 
tinuing work for domestic and foreign oil com- 
panies on established refining processes such as 
fluid catalytic cracking, catalytic polymerization 
and alkylation. 


Cyanamid Increases Sales Staff 


American Cyanamid Co. has appointed E. W. 
Koffman to the sales staff of the Industrial Chem- 
icals Division’s New York District office. He for- 
merly served as purchasing agent for the di- 
vision and technical representative for the petro- 
leum chemicals department. Mr. Koffman will 
assist in the sale of products of the petroleum 
chemicals department in southern New York 
State. 


P. F. Swanson 


Penn-Grade Re-elects Streeter 


Clarendon E. Streeter, Bradford oil producer, 
has been re-elected president of the Pennsylvania 
Grade Crude Oil Association for a fourth one- 
year term. 

Managing partner in Bradley and Streeter and 
Streeter Oil Co., he is an officer and director 
of Bradley Producing Corp., Empire Gas and 
Fuel Co., Ltd., and Sterling Injection Molding, 
Inc. He is also a director of Texas Gulf. 

C. G. Johnson of Oil City, treasurer of Quaker 
State Oil Refining Corp., was elected an assistant 
treasurer, succeeding W. R. Reitz. Other asso- 
ciation officers re-elected include: George J. 
Hanks, first vice president; C. A. Chipman, sec- 
ond vice president; Fayette B. Dow, vice presi- 
dent and general counsel; Samuel Messer, treas- 
urer; F. W. Alcorn and C. L. Suhr, assistant 
treasurers; and W. C. Wenzel, executive manager. 
Two new directors elected were L. G. Lent and 
M. E. Mitchell. 


Gulf Expands Storage 


Gulf Oil Corp. is building tankage to add 915,- 
840 barrels to storage capacity at points along 
the Plantation Pipe Line between Baton Rouge, 
La. and Greensboro, N. C. In its announcement 
of the project, which is part of a $200 million 
program, the company acknowledges the acute 
need of increased storage in view of the grow- 
ing demand for gasoline, distillates and burning 
oils, and states that construction will begin im- 
mediately. 

Largest of the new installations will be at the 
Greensboro terminus of the pipe line where five 
tanks with a combined capacity of 290,000 barrels 
will be erected. Other stations will be at Char- 
lotte, Belton, and Spartanburg, S. C., Birming- 
ham and Montgomery, Ala., and Collins, Miss. 


Du Pont’s 150th Anniversary 


The 150th anniversary of the establishment of 
E. I. du Pont de Nemours & Co. will be ob- 
served July 18 at the site of the first du Pont 
powder mills on the banks of Brandywine Creek, 
near Wilmington, Delaware. The ceremonies will 
include a simple historical dramatic prologue, 
addresses by company officials, and the dedication 
of a marker on the site of the first plant. Craw- 
ford H. Greenwalt, president of the Du Pont Co., 
and Henry B. du Pont, vice-president and mem- 
ber of the executive committee, will speak, while 
Walter S. Carpenter, Jr., former president and 
now chairman of the board, will dedicate a marker 
formed by one of the two huge millstones or- 
dered from France by the founder of the com- 
pany in 1801. 


Graver Water Conditioning 
Promotions 
Graver Water Conditioning Co. has appointed 
Harold R. Fosnot as assistant general sales man- 
ager and Leonard Limon as manager, sales engi- 
neering department. 


The illustration shows some of the 65 Pulso- 
meter Pumps installed at Shell Haven refinery, 
which since going ‘“‘on stream’ has not had 
to shut down through any failure of the 
pumping equipment. 


Other pumps are also installed or in process 
of manufacture for refineries throughout the 
world, in particular at :- 


GRANGEMOUTH STANLOW LLANDARCY 
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line Elms lronworks, Reading, England. 
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SAMUEL OSBORN & co., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD, ENGLAND 
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Use AIR-DRIVEN “SKATOSKALO” 


HE Air Motor ''Skatoskalo"” Set enables the operators to de- 

scale and clean tubes in the shortest possible time with the 
greatest efficiency. The air motor gives more horse-power and 
does not stall when heavy deposit is encountered. 


The Air Motor Driven Set incorporates all the advantages of a 
Rotary Air Tool without sacrificing the advantages of the elec- 
trically-driven Flexible Drive type. 


"Skatoskalo'’ equipment can be used with complete safety 
and is recommended for the efficient maintenance of cracking 
plant, boilers, evaporators, condensers, heat exchangers, etc. 


Tubes of 5" internal dia. upwards can be thoroughly cleaned 
by "'Skatoskalo" Air Tools. 


Representatives in all parts 
of the United Kingdom. Principal agents 


in over sixty countries throughout: the 
world. 
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P. B. Caldwell 


PAUL B. CALDWELL has been appointed as- 
sistant to the marketing vice president, Shell 
Oil Ce His specific duties will be to aid in fur- 

lopment of the company’s long estab- 

ished program in the jobber and distributor 
fields. Mr. Caldwell was formerly manager of 
Shell’s Duluth, Minn., marketing district and has 
ose association with jobbers throughout his 

In addition to coordinating jobber-dis- 

cti for marketing executives in 

head office of Shell, Mr. Caldwell will cooper- 

te witl livision managers throughout the 
country The new position supplements present 
marketing activities and does not affect estab- 


lished working 


tne deve 


i 


esponsibilities between the Shell 
organization and individual jobbers and dis- 


tributors. 


FRANK A. KLOF has been appointed adver- 
tising manager of the Standard Oil Co. (Ohio). 
He has been the assistant general sales manager 


of the Cleveland Electric Illuminating Co. 


R. T. WATSON has been appointed manager 
of the Edmonton refinery of British American 
Oil Co., Ltd. He has been manager of the 
company’s Calgary plant recently. In his 32 
years with British American, he has served in 
many posts in the manufacturing department. 

C. W. Coote succeeds Mr. Watson as manager 
of the Calgary plant. For the past four years 
he has been assistant manager of the plant. His 
former job is being taken by R. M. McDonald 
who has been transferred from Turner Valley 
where he was manager of the absorption plant. 
He previously has served at the Moose Jaw 
and Clarkson refineries. 

A third change in the refinery management 
group of British American was the appointment 
of M. T. Stevens as manager of the Clarkson, 
Ont., plant. He has been with the company since 
1935 and has managed plants at Moose Jaw, 
Calgary, and Edmonton. 


J. B. GODWIN, process superintendent in the 
Beaumont refinery of Magnolia Petroleum Co., 
will be transferred temporarily to Coryton, Eng- 
land, as superintendent of the new 20,000-bbl. 
refinery being built by Vacuum Oil Co., Ltd., 
and Powell Duffryn. Others to be transferred 
temporarily from Beaumont to Coryton are: H. T. 
Fuller, Jr., who will be assistant refinery super- 
intendent; Harold Ezell, assistant foreman of the 
Beaumont lube plant, who will be operating 
foreman for lubricating oils; and J. E. Perkins, 
who will be operating foreman for petroleum light 
ends. 


F. L. MARTIN has resigned as vice president 
of Sunray -Oil Corp. in charge of refining and 
pipe line operations to become president of Sun- 
tide Refining Co., Corpus Christi, Texas. Sun- 
tide is a new company which is being organized 
by Sunray and outside banking interests to build 
a new 25,000-barrel refinery on the Gulf Coast. 
The new plant will be equipped with catalytic 
cracking facilities. 





P. C. Shea 


PAUL C. SHEA, manager of the tankage and 
tonnage division in the supply department of 
Esso Standard Oil Co., has accepted his appoint 
ment as assistant director of supply and trans 
portation for the Petroleum Administration for 
Defense. The appointment is effective July 
Mr. Shea joined Esso in 1926 and has been en- 
gaged in manufacturing, supply and transporta 
tion activities throughout his career 


MELVIN S. HATTWICK has been appointed 
to the newly created position of director of ad 
vertising for Continental Oil Co., Houston. He 
will devote himself to research, creative phases, 
and measurement of effectiveness of Conoco’s 
advertising. W. A. Morgan will continue to serve 
as advertising manager, with headquarters in 
the company’s general offices at Ponca City. 

Mr. Hattwick is the author of two advertis 
ing and sales textbooks, “How to Use Psychol 
ogy for Better Advertising,” and “Tested Ideas 
for Better Advertising.” 


S MORE IN THIS THAN MEETS THE EYE 


Registered Trade Mark 


To the average man one brand of oil 
looks much like any other but the oi: 
technician knows only too well the 
difference there is between a bad oil 
and a good oil. The best are those 
specially designed for the job they 
have to do. Research and technical 
control alone makes that possible. 


Paints also may look alike but there 
is a world of difference between 
“paint” and the right paint for the 
job. All “International” products are 
the result of research and technical 
control—they are made for the job— 
YOUR JOB. 


“TANCTECTOL" petrol-resistant paint 
for protecting interiors of storage 
tanks, is but one “International” product 
in wide use throughout the petroleum 
industry. 


Ford Cup used for viscosity tests. 
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Oxo Alcohol Plant for Indiana 
Standard 


Standard Oi] Co. (Ind.), has named the M. 
W. Kellogg Co. to construct a large iso-octyl 
alcohol plant at its Wood River (Ill) refinery. 

The plant is divided into three basic parts: a 
fractionation system for obtaining heptene as a 
“heart cut” from an olefin feed stock; a refin- 
ery gas reformer for preparation of hydrogen 
and carbon monoxide; and finally, the actual iso- 
octyl alcohol section where the heptene, hydrogen 
and carbon monoxide are synthesized into the end 
product. Process design for the last-named unit 
will be Standard’s. The other two sections will be 
Kellogg designs. 


LEIGH 8S. MeCASLIN, JR. has been named ad- 
vertising and sales promotion manager of Deep 
Rock Oil Corp. The new department manager 
joined Deep Rock in July of 1951 as advertising 
assistant. During World War II he served 44 
months with the U. S. Corps of Engineers, in- 
cluding two years in the Pacific theater, and was 
a major upon discharge in 1946. 


PAUL G. BLAZER, chairman of Ashland Oil 
& Refining Co., was the recipient of an hon- 
orary Doctor of Laws degree at the University 
of Kentucky’s 85th annual commencement in Lex- 
ington. This is the second honor conferred on 
Mr. Blazer by the university. He received the 
Sullivan Medallion as outstanding Kentucky citi- 
zen in 1948, 


J. B. GWALTNEY, formerly sales manager for 
The California Oil Co., Chicago division, has just 
opened an office in New York City and will op- 
erate as Gwaltney Petroleum, Inc., at 30 Rocke- 
feller Plaza. Mr. Gwaltney spent 11 years with 
The California Oil Co., a wholly owned sub- 
sidiary of Standard Oil Co. of California. 


Heads du Pont Export Sales 


Walter Mees has been appointed head of du 
Pont’s newly established Petroleum Chemicals 
export sales section. Du Pont’s export organi- 
zation is being expanded to handle such petro- 
leum chemicals as antiknock compounds, gaso 
line dyes and antioxidants, metal deactivator, 
grease stabilizers, lube oil additives and cetane 

Mr. Mees was born in Hengelo, Holland, and 
in 1929 joined the Royal Dutch Shell group, and 
served in South America and a number of Euro- 
pean countries. He was management assistant 
of the Shell Caribbean Petroleum Co. in Vene 
zuela before joining du Pont in 1950 


C. B. Marshall H. J. Schlereth 


Cc. B. MARSHALL, a director for the past three C. J. FRANCISCO has been appointed 
years, has been elected a vice president of Stand- ager in charge of technical activities for Sinclai 
ard-Vacuum Oil Co., and H. J. Schlereth, for- tesearch Laboratories, Inc., Harvey, Il 
merly an assistant treasurer, has been elected Mr. Francisco joined the Sinclair organization 
secretary. in 1941 in the pilot plant division. During the 

Mr. Marshall, the new vice-president, started war he was loaned for several important defense 
his petroleum career as a marketer in India 32 committee activities. At the conclusion of hos 
years ago. Following a series of sales assign- tilities, he directed the activities of Sinclair's 
ments in Madras, Calcutta and Bombay, he was process design group and later was appointed 
named general manager of the company’s mar research director of the cracking div ! 
keting organization for pre-war India. 

During the war Mr. Marshal! was directly con 
cerned with Stanvac’s part in supplying high 
octane gasoline and other petroleum products to 
military forces in India, Burma, Ceylon and parts 
of China. He was chief negotiator last October 
and November in an agreement with the Govern- 
ment of India under which Standard Vacuum will 
build a $35 million refinery at Bombay. 

Mr. Schlereth, the new secretary, succeeds H. oo at ae 
H. Pethick who has resumed his status as a to Montreal as superintendent G. G. Paterson, 
formerly of Sarnia, Ontario, succeeds Mr. Murray 
at loco. 


E. KEITH LEWIS, formerly superintendent at 
Winnipeg, Manitoba, has been named iperin 
tendent of Imperial Oil Company’s refinery on 
Burrard Inlet. Charles M. Scryngemour, former 
Ioco superintendent, goes to Montreal as general 
superintendent while W. A. Murray, formerly as 
sistant superintendent at loco, has also moved 


Stanvac annuitant after a year’s temporary serv 
ice in the position. Also a former marketer in 
the Far East, Mr. Schlereth’s first assignment 
was in North China beginning in 1930. He filled 
similar positions in the Philippines before he GEORGE NOLLEY of Midland, Texas, former 
was interned with his family at Santo Tomas ly field representative there for Cities Service 
prison during the war period. He served as dis- Oil Co.’s crude oil purchases and sales depart 
trict manager at Manila for two years prior ment, has been transferred to Bartlesville, Okla., 
to his selection as an assistant treasurer at in charge of field operations for the department 
Stanvac’s New York office in 1947. He is succeeded by Alan C. Roberts 





HEAT EXCHANGE 
EQUIPMENT 


Heat Exchangers for all duties. Crude-to-Residue 
Exchangers, Side Stream Exchangers, Oil Coolers, 
etc. Vapour Condensers for vacuum, topping or 
cracking plants. Final Condensers (water circulated) 
and Partial Condenser (circulated with incoming 
crude). Weir Refinery Equipment includes Oil 
Pumps for all duties, Steam Ejectors for Vacuum 





Stills, and all auxiliaries for Feed pumping and Feed 
heating. Write for Catalogue Section IL.8 “Weir 


FEED PUMPS Pumps for the Oil Industry” and Publication No. 


IL.38 “Weir Power Plant Auxiliaries.” 
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Chemical Plant Contract Let 


Lion Oil Co. has let contracts covering the 
design and construction of its new Barton Chem- 
cal plant to be constructed at Luling, La. 
Chemical Construction Corp. is to be architect- 
designer and The Lummus Co. will be the prime 
contractor for construction. Estimated com- 
pletion date is early in 1954. Products to be 
manufactured include anhydrous ammonia and 
prilled ammonium nitrate. Natural gas for 
processed material and fuel will be supplied by 
The Texas Co. from nearby fields in Louisiana. 


Sinclair Bulk Terminal 

Sinclair Refining Co. has purchased a 25-acre 
site just south of Spartansburg, S. C., and ad- 
joining both the Plantation Pipe Line Company’s 
system and the Southern Railway. In making this 
announcement, P. C. Spencer, president of Sin- 
clair, stated that the company plans to erect 
a modern bulk terminal for the distribution of 
its products in an area of approximately 100- 
mile radius, which will include parts of North 
Carolina and Georgia as well as South Carolina. 


To Install Five Platforming Units 


Anglo-Iranian Oil Co., Ltd., has announced 
plans to install five UOP Platforming units. Two 
will be built in the United Kingdom, one will be 
built in France, one in the Aden area and the 
fifth in Australia. Four will have a design 
capacity of 6,000 bpsd, and the fifth 12,000 bar- 
rels. Universal Oil Products Co. has started 
engineering and design work on the five units. 


Circuit Breaker Booklet 


A complete study of Type AB circuit breakers 
is given in a new 35-page booklet available from 
the Westinghouse Electric Corp., Pittsburgh, Pa. 
Construction details, ratings and dimensions, and 
typical application information is given for each 
f eight types of AB breakers. 





Governor Johnston Murray of Oklahoma recent- 
ly announced plans to tour 13 Latin American 
countries, and pe rsonally present invitations to 
government and oil industry leaders to attend the 
Vay 14-23, 1953 International Petroleum Ex- 
position. Here, left to right, Jay P. Walker, an 
exposition director, Lieut. Gov. James Be rry of 
Oklahoma, Gov. Murray, and W. G. Skelly, ex- 
position president, examine one of the specially 
prepared engraved invitations which Murray will 
present to officials. Delegates from 43 nations 
were present at the last exposition, held in 
1948, and Skelly predicts an even greater repre- 
sentation for the forthcoming oil show. Gov. 
Murray will leave on his tour about August first. 


Names Rubber Technologist 


The Rubber Chemicals Division of E. I. du 
Pont de Nemours & Co. has named R. W. Mal- 
colmson technical representative for the South- 
west. His headquarters are in Houston. Mr. 
Maleolmson’s appointment will provide the petro- 
leum industry with a new source of technical 
assistance in the development of rubber products 
for service in the oil fields and refineries of the 
region. 


Appoints Industrial Sales Manager 


Westinghouse Electric Corp., Pittsburgh, Pa., 
has appointed F. D. Weatherholt as sales man- 
ager of industrial products. He formerly was 
manager of the apparatus division’s industrial 
department at East Pittsburgh. 





First Quarter Earnings Rise 


Earnings of 43 oil companies in the first 
quarter of the current year were 5.8 percent 
higher than in the same period a year ago. 
Aggregate earnings of the group was $455,671,- 
000 as compared with $430,837,000 in 1951. 

In the group listed below, it will be noted that 
19 companies reported increases in earnings and 
24 companies showed reductions. Largest in- 
crease was shown by Standard Oil Co. (N. J.) 
totaling $14 million. Socony-Vacuum increased 
its net by $4 million, Gulf by $3.4 million, Sin- 
clair by $2.6 million and Shell by $2 million. 
Among the smaller companies, Ashland Refining 
Co. increased its earnings nearly a million dol- 
lars in the quarter. 


Ist Quarter 
Net Income 
(Thousands 
of Dollars) 


Per Share 
Of Common 


1952 1951 1952 1951 

Amerada $ 4,261 $ 4,171 $1.35 $1.32 
American 

Maracaibo 836 910 44 Al 
Anderson 

Pritchard 1,533 1,798 1.88 2.21 
Ashland Oil 4,072 3,125 72 .66 
Chicago Corp. 1,454 1,409 41 40 
Colon Develop- 

ment Corp. 2,413 1,845 ; 
Continental 9,386 11,071 .96 1.14 
Deep Rock 304 631 .68 1.40 
Derby Oil 90 286 .20 65 
Gulf’ Oil 35,320 31,972 1.56 1.41 
Honolulu Oil 2,079 1,889 1.11 1.00 
Houston Oil 1,913 1,916 1.74 1.74 
Imperial Oil 

Ltd. 9,193 8,049 31 30 
International 

Pet. Co., Ltd. 7,200 7,000 50 48 
Lion Oil 3,330 3,083 1.24 
Louisiana Land 

& Exploration 

Co. 1,941 2,257 65 76 
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spirits and other volatile fluids, 
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is of the all round clearance 
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ing with a high suction lift. 
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less and the unit self priming. 
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1st Quarter 


§ S. O. Indiana Promotes Butterworth 
Net Income 





. Thousands Per Share L. H. Butterworth has been promoted to a new 
of Dollars) Of Common position as manager of operations, cost control, 
1952 1951 1952 1951 and personnel division of the manufacturing 
Maracaibo Oil department of Standard Oil Co. (Ind.) in the 
| Exploration general office at Chicago. C. A. Cogan will 
| Co. 77 73 15 16 succeed him as assistant general superintendent 
Mid-Continent 4,053 4,398 2.18 2.37 of the company’s Casper, Wyo., refinery Mr 
| Middle States 841 974 39 45 Cogan has been superintendent of the projects, 
" Pacific Western 4,110 4,465 98 95 capital expenditures, and miscellaneous contracts 
Panhandle 374 18 .23 sections in the manufacturing department of 
Phillips Pet. 15,882 1.37 1.10 the general office 
Pure Oil AT 7,213 1.66 1.67 Mr. Butterworth joined Standard in 1937 as a 
Quaker State 388 572 42 62 chemical engineer in the research department 
Richfield 5,689 6,939 1.42 1.73 at Whiting, Ind. In 1942 he was transferred to 
Shell Oil 24,284 22,394 1.80 1.65 the manufacturing department as an assistant 
Seaboard Oil Co. general foreman in the light oils division at 
of Delaware 1,151 1,827 94 1.49 the Whiting refinery. He was promoted to 
Sinclair Oil 20,970 18,397 1.71 1.52 assistant general superintendent of the Casper 
{ Skelly Oil 7,360 7,261 2.56 2.52 refinery in 1947. 
Socony Vacuum 41,000 37,000 1.29 1.16 
awe -. sat | sete se Tide Water Publication Wins Award 
| Standard Oil Co. J. R. Hutchison For making outstanding contributions to fre« 
of Ind. 31,285 33,749 2.04 2.21 dom during 1951, the Refinery News, employee 
Standard Oil Co. Worthington Names Mid-East publication of the Tide Water Associated Oi! 
of Kentucky 2,423 2,425 93 93 M Co. and Jack F. Gow, of Paterson, N. J., super 
Standard Oil Co. anager visor of company publications in the Easter 
of N. J. 132,000 118,000 2.18 1.95 J. R. Hutchison has been appointed regional Division, have received honor medal awards from 
Standard Oil Co. manager of the Middle East division by Worthing- the Freedoms Foundation 
of Ohio 4,430 4,702 1.05 1.23 ton Corp., according to an announcement by S. R. The honor medals were presented to Mr. Gow 
Sunray Oil 5,625 6,057 52 7 Williams, vice president in charge of foreign who is also Bayonne public relations represer 
Swan Finch 7 35 18 97 business. He will direct Worthington’s activities tative for the Tide Water Associated Oil Co., at 
Producing Co. 833 822 75 74 in Cyprus, Egypt, Greece, Iran, Iraq, Israel, Leb- regional ceremonies held at the Federal Hall 
Tide Water anon, Syria, Trans-Jordan, and Turkey. He will Memorial, Sub-Treasury Building, New York 
‘ Assoc. Oil he headquartered in Istanbul, Turkey. 
0. 6,750 8,910 06 39 és . . 
7. . pes wy Dieniateees Bein jai Burns Joins Catalytic Construction 
of Calif. 6,700 6,645 1.23 1.22 ee aS eo oe Weldon Riley Burns has joined Catalytic Con 
q Universal Consoli- Appointment of H. V. Beck as application en- struction Co. in its oil refinery division as a senior 
dated Oil Co. 393 686 1.35 2.46 gineer has been announced by William G. Hamil- project engineer. He formerly was with the 
Venezuela Pet. 734 991 18 .25 ton, Jr., presidcat of the American Meter Co Badger process division of Stone and Webster 
Wilcox Oil Co. 213 232 .76 83 Mr. Beck has been with American Meter for the Engineering Corp. as a project engineet Pre 
—_____. past 16 years and was assistant manager of the viously he had been plant superintendent for 
TOTAL $455,671 $430,837 company’s metric works in Erie, Pa., prior to his the Frontier Refining Co. in Cheyenne, Wyo. and 
Increase, %—5.8% present appointment. for Northwestern Refining Co., St. Paul, Min 
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WILLENNTOUM-KEY 


PETROLEUM FITTINGS 


KEY 


Cast Steel Fittings for oil refinery and chemical plants are 


manufactured throughout at Braintree by Lake & Elliot Ltd. Close 
metallurgical control is maintained by competent chemists working with modern 
apparatus. The independent inspection department can carry out inspection, 


or work in conjunction with customers own inspectors. 


fake & L'lliot /t [ td. 
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7 
METASTREAM PATENTED ALL METAL COUPLINGS 


° * ° i 4 " The Metastream Spacer Coupling 
An all metal coupling which permits angular misalignment and adequate axial move Shia titer Gade 
ment between driving and driven units. There are no sliding or rolling members, no couplings and @ central spacer, built 
° . . *L ste into one unit. The design permits a 
springs, gears, chains or rubber mountings. The extreme measure of flexibility sine of oinceed teed sabe 
provided is achieved without the need of any form of lubrication whatso- alignment, and provides maximum ac- 
cessibility of the driven machine by 

ever. removal of the spacer. 
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After two years of development and test work confirmed in the 
operation of the large West Texas installation pictured below, 


HUDSON ecens ts 





A New Type Cooling System Integrated for All Process Plant Cooling Services, 
Combining the Economical Maximum Use of Air With Minimum Use of Water. 


In the COMBIN-AIRE the use of air for cooling contacts the air-cooled exchangers. During periods 
is extended to include low temperature cooling 
services previously necessitating water cooling 
because of high ambient air temperature. The 
COMBIN-AIRE allows the use of air-cooling for ; : seats 
total heat dissipation in all services. When water in good quantity and quality is not 
i : ae available the COMBIN-AIRE has manifest advan- 
lhe COMBIN-AIRE is a combination of a tages over any alternative combination of cooling 
HUDSON water cooling tower with HUDSON equipment : 
air-cooled exchangers housed in one integrated : : ; 

structure. During periods of high ambient tempera- Even when ample water is available and water 
ture the inlet air is first drawn through water at treatment costs are low, comprehensive compari- 
the bottom of the cooling tower, reducing the air to sons will frequently indicate overall advantages 
near wet bulb temperature, at which temperature it of the COMBIN-AIRE system. 


of low ambient temperature the inlet air is used 
directly in the air-cooled exchangers and no water 
is evaporated in the cooling tower. 


* The COMBIN-AIRE unit is protected by United States patents 





COMBIN-AIRE ADVANTAGES 


LOW WATER CONSUMPTION. No water is used during 
cold weather. 

NO TREATMENT NECESSARY for cooling tower water. 
NO WATER LOSS as spray or mechanical carryover. 


00 COMDURANSH trom oMivent atv. ENGINEERING CORPORATION 


MINIMUM PIPING. COMBIN-AIRE may be installed 
Tce ciaie octhw preten aetpuen, Oe FAIRVIEW STATION * HOUSTON, TEXAS 


immediately 
of tubular water cooled equipment for final coolers 
unnec 


essary. 
CLEAN AIR TO AIR-COOLED UNITS. During hot season 
air is water-washed removing dust, sand and insects. 























